SCIENCE 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE 
OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE, 











Fripay, OcroBer 30, 1908 


o— 


CONTENTS 


The Geographical Distribution of the Student 
Body at a Number of Universities and Col- 











leges: PRoFessoR Rupotr Tomso, JB. .... 577 
The Dublin Meeting of the British Associa- 
tion: Dr. Leo FRANK GUTTMAN ......... 585 
The Sieteenth International Congress of 
Amerscanists: PROFESSOR FRANZ Boas ... 597 
The Fourth International Fishery Congress.. 599 
Memorial Exercises in Honor of William F. 
VEE coc ceneepncasneebseeeonseceeesnesn 601 
The Darwin Anniversary Meeting of the 
American AS880CIQtION ........ cc ceeeeees 602 
Scientific Notes and News ................ 603 
University and Educational News ......... 606 


Discussion and Correspondence :— 
The Teaching of Mathematics to Engineers: 
Proresson K. E. GuTHE. Concerning the 
Real Unicorn; PBoressorR SPENCER TROTTER 607 


Scientific Books :— 
Penhallow on North American Gymno- 
sperms: PROFESSOR CHARLES E. BESSEY. 
Royal Society Catalogue of Scientific 
Papers: Proressor G. A. MILLER 


Notes on Entomology: Dr. NatHaAN BANKS 


611 





Special Articles :— 
On a Communication between the Air- 
bladder and the Ear in Certain Spiny- 
rayed Fishes: EpwIn CHAPIN STARKS. A 
New Soil Sampler: Proressorn W. H. Srev- 
ENSON. Note on the Crystal Form of 
Benitoite: Proressor AusTIN F. Rogers 613 


MSS, intended for publication and books, etc., intended for 
review should be sent to the Editor of ScieNcr, Garrison-on- 
Hudson, N, Y. 


THE GEOGRAPHICAL DISTRIBUTION OF 
THE STUDENT BODY AT A NUMBER 
OF UNIVERSITIES AND OOLLEGES 


THE accompanying table explains the 
geographical distribution of the student 
body of thirteen American universities, six 
New England colleges for men, five colleges 
for women, two technological schools and 
one Pennsylvania college for men, for the 
academic year 1907-1908, the summer ses- 
sion students being in every instance 
omitted. Missouri, Bowdoin, Massachu- 
setts Institute of Technology, Purdue, 
Wesleyan, Bryn Maw:, Mount Holyoke, 
Smith, Vassar and Wellesley have been 
added to the table. An effort has been 
made to group the institutions, instead of 
arranging them entirely in alphabetical 
order as heretofore. 

Comparing the attendance by divisions 
of the six eastern universities (Columbia, 
Cornell, Harvard, Pennsylwania, Princeton, 
Yale) with the corresponding figures for 
the same universities in a similar table 
published in Scrence (N. S., Vol. XXVL., 
No. 656, July 26, 1907, pp. 97-104), we 
note in the first place that there has been a 
gain for these universities taken as a whole 
in every division, the largest increase in 
the actual number of students, leaving the 
North Atlantic division—in which all of 
these six universities are located—out of 
consideration, having been recorded in the 
North Central division, where there has 
been an increase of 117 students, this being 
exactly the same gain as was made last 
year. Foreign countries come next, as they 
did last year, with an increase of 92 
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students, and the South Atlantie division Atlantic this year is much larger than last 
follows with a gain of 86 students; then (381, against 189 in 1907 and 91 in 1906), 
comes the western division with a gain of and there has also been an increase in the 
41, and finally the South Central division gain of students from foreign countries, 
with an increase of 36 students. The total while last year a loss was noted (92, 
increase in divisions outside of the North against 64 in 1907 and 87 in 1906). These 
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figures contradict the statement often made division during the past year amounted to 
that the large eastern universities are at- 2.30 per cent., as against a gain of 8.16 per 
tracting fewer students from the west and cent. outside of the division mentioned, the 
south, the increase being especially notice- figures for 1906-7 being 3.51 per cent. 
able in the North Central division. Caleu- and 5.73 per cent., respectively. In the 
lated on a percentage basis, the total gain South Atlantic division all of these institu- 
of the six universities in the North Atlantic tions show a gain with the exception of 
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Yale; in the South Central States the ex- 
ceptions are Harvard and Princeton; in 
the North Central division all of them with 
the exception of Princeton show gains, 
these being quite substantial in the case of 
Columbia and Cornell; in the far western 
states Pennsylvania and Princeton are the 
only institutions that show a loss, while all 
of them have made gains in foreign coun- 
tries. 

Comparing these figures with those of 
three years ago (1905), we observe that the 
most substantial gains have been made by 
Columbia (118), Yale (73) and Cornell 
(64) in the North Central division: by Co- 
lumbia (39) in the South Central division, 
by Yale (37) in the Western division, by 
Pennsylvania (33), Harvard (32) and Co- 
lumbia (29) in the South Atlantie division, 
and by Pennsylvania (90), Columbia (56), 
Harvard (48), and Cornell (48) in foreign 
countries. It may be of interest to note in 
passing that at Columbia the number of 
students in attendance from the North At- 
lantic division on the corporation only 
(not ineluding Barnard College, Teachers 
College and the College of Pharmacy), ex- 
elusive of the summer session, has de- 
ereased by 6.80 per cent. since 1901-2. 

Taking the universities in the accom- 
panying table by divisions, we find that 
Harvard and Columbia continue to have 
the largest representation in the North At- 
lantie division, Pennsylvania, Cornell, Yale 
and Princeton following in the order 
named. Michigan’s representation has in- 
creased from 394 to 560 in three years, 
while the other western universities—Cali- 
fornia, Illinois, Missouri, Ohio State and 
Wisconsin—and the University of Virginia, 
attracted comparatively few students from 
this section of the country, Ohio State 
heading the latter list with 77 students, as 
against 64 last year. Every one of these 
western institutions, however, with the ex- 
eeption of California, shows gains in at- 
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tendance in this division over last year. 
Harvard, as usual, leads in all of the New 
England States, with the natural exception 
of Connecticut, where Yale has the largest 
following. Columbia and Cornell, as we 
should expect, have the largest representa- 
tion in New York State, Yale, Harvard, 
Michigan and Princeton following in the 
order named, Michigan, which has regis- 
tered an increase in this state from 195 to 
326 in three years, having passed Princeton 
since last year. In New Jersey the order 
is Columbia, Pennsylvania, Princeton, Cor- 
nell, Yale and Harvard—Pennsylvama 
having passed Princeton in this state since 
last year. The University of Pennsylvania 
naturally leads in its own state, followed 
by Cornell, Princeton, Yale, Harvard and 
Columbia—Princeton having been passed 
by Cornell since last year. 

Examining the attendance of the men’s 
colleges and technological schools from 
these states, we note that the order for the 
entire division is M. I. T., Dartmouth, 
Brown, Lehigh, Amherst, Williams, Bow- 
doin, Wesleyan—Purdue naturally bring- 
ing up the rear. Of course Bowdoin leads 
in Maine and M, IJ. T. in Massachusetts, 
with Dartmouth second in both instances, 
while the latter institution, as would be 
expected, has the largest number of stu- 
dents from New Hampshire and Vermont. 
Brown and Harvard are the only institu- 
tions that attract students from Rhode 
Island in any considerable number. In 
Connecticut Wesleyan naturally leads, fol- 
lowed by M. J. T., Brown, Dartmouth and 
Williams, and Amherst, all of the eastern 
universities, except Princeton, having a 
larger representation in this state than any 
of the New England colleges for men out- 
side of Wesleyan included in the table. 
Compared with 1906, all of the colleges in- 
eluded in both tables (Amherst, Dart- 
mouth, Lehigh and Williams) show an in- 
erease in their representation from the 
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North Atlantie states, while compared with 
last year Williams shows a loss, as does 
Brown. 

In New York State the order for the col- 
leges is Williams, Amherst, Dartmouth, M. 
I. T., Wesleyan, Brown and Lehigh. Of 
the four New England colleges included in 
both this and last year’s tables, 30 per cent. 
of the students of Amherst as against 36 
per cent. last year and 43 per cent. in 
1906, have their permanent home in Massa- 
chusetts; 52 per cent. of Brown’s student 
body, as against 53 per cent. in 1907, come 
from Rhode Island; 20 per cent. of Dart- 
mouth’s students, as against 21 per cent. 
last year and 24 per cent. in 1906 come 
from New Hampshire (26 per cent. as 
against 27 per cent. and 32 per cent., re- 
spectively, from New Hampshire and Ver- 
mont), and 20 per cent., as against 20 per 
cent. last year and 21 per cent. in 1906, of 
the student enrollment of Welliams hail 
from Massachusetts. Lehigh’s percentage 
of students from the state of Pennsylvania 
remains uniform at 58 per cent., as against 
60 per cent. in 1906, while Bowdoin draws 
77 per cent. of its student body from 
Maine, M. J. T. 55 per cent. from Massa- 
chusetts, and Wesleyan 35 per cent. from 
Connecticut. It is thus seen that of these 
institutions Williams and Dartmouth at- 
tract the largest percentage of students 
from outside their own state, followed by 
Amherst, Wesleyan, Brown, M. I. T., 
Lehigh, Purdue and Bowdoin. Dartmouth 
attracts more students from Massachusetts 
than from all of the other states in the 
North Atlantic’ division combined. Am- 
herst and Williams draw more from New 
York than from Massachusetts, while 
Princeton draws more from New York and 
from Pennsylvania than from New Jersey. 

Of the eastern universities, Pennsylvania 
continues to have the largest percentage of 
enrollment from its own state, namely 67 
per cent., the same percentage as in 1906; 
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of Columbia’s student body 62 per cent. 
come from New York State, as against 66 
per cent. in 1906; Cornell’s percentage of 
New York students has dropped from 56 
per cent. in 1906, to 54 per cent.; of Har- 
vard’s students 52 per cent., as against 
54 per cent. in 1906, are residents of Massa- 
chusetts; of Yale’s students 34 per cent., 
as against 33 per cent. in 1906, have their 
permanent residence in Connecticut, and, 
finally, of Princeton’s students only 21 per 
cent., as against 20 per cent. in 1906, are 
residents of the state of New Jersey. The 
institutions in this group which exhibit a 
gain in the percentage of students from 
outside their own state during the past 
year are Columbia, Cornell and Pennsyl- 
vania (2 per cent. each) and Harvard (1 
per cent.), Princeton and Yale having re- 
mained uniform. 

Coming to the South Atlantie division 
and taking into consideration only the six 
eastern universities, we note that the order 
is exactly the same as it was two years ago, 
namely, Cornell, Pennsylvania, Columbia, 
Harvard, Princeton, Yale. The University 
of Virginia naturally has the largest fol- 
lowing in this section; Michigan continues 
to be the only one of the western universi- 
ties represented in the table to make a fair 
showing in these states, while Lehigh is the 
only one of the colleges with a good repre- 
sentation from this division, its main 
strength lying in the state of Maryland. 
So far as the individual states are con- 
cerned, Pennsylvania naturally leads in 
Delaware, Cornell in the District of Co- 
lumbia, Virginia in Florida, Columbia in 
Georgia, North Carolina, and South Caro- 
lina, Cornell in Maryland, and Virgina in 
its own state (with Cornell second) and in 
West Virginia. The only change to be 
noted here since last year is the lead of 
Cornell instead of Lehigh in Maryland. 
Leaving the state of Virginia out of con- 
sideration, Columbia, Cornell, Harvard 
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and Pennsylvama have a larger clientele 
in the South Atlantic division than Vir- 
ginia. 

In the South Central division Virginia 
heads the list, followed by Columbia (111, 
as against 72 in 1905), Yale (97-80), Cor- 
nell (96-76), Harvard (95-80), Michigan 
(82-64), Pennsylvania (62-44), Illinois 
(59-47) and Princeton (48-72). Purdue 
attracts 84 students from this division, and 
M. I. T. 37. The New England colleges 
for men, and Lehigh and California have 
only a small following from this section 
(Bowdoin and Williams have not a single 
student from this division), while the girls’ 
colleges make a far better showing, both 
Vassar and Wellesley drawing no less than 
31 students each from the South Central 
States. Columbia has made the largest 
gain in this division, while Princeton’s 
clientele shows a falling off. The largest 
representation from the individual states is 
found at the following universities: Ala- 
bama— Virginia, Columbia, Pennsylvania; 
Arkansas—Missouri, Illinois, Virginia; 
Kentucky—Purdue, Virginia, Michigan; 
Louisiana— Yale, Cornell, Columbia; Mis- 
sissippi— Virginia, Cornell, Columbia; 
Oklahoma—Missouri, Michigan, Illinois; 
Tennessee— Virginia, Columbia and Har- 
vard, and Texas—Cornell, Columbia and 
Yale. Kentucky continues to send by far 
the largest delegations to the institutions 
contained in the list, followed by Texas, 
Tennessee and Alabama. 

In the North Central division the five 
universities and the technological school of 
that section, Illinois, Michigan, Wisconsin, 
Ohio State, Missouri and Purdue, in the 
order named, naturally have the largest 
clientele. Of these six institutions, Michi- 
gan draws the largest percentage of stu- 
dents from outside of its own state, 53 per 
cent. of its enrollment hailing from Michi- 
gan, the corresponding figure for Purdue 
being 76 per cent., for Wisconsin 81 per 
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cent., for Missouri 83 per cent., and for 
Ohio State 91 per cent. The clientele of 
the five middle western institutions last 
mentioned is, therefore, much more local in 
character than that of any of the eastern 
institutions comprised in the table, whereas 
Michigan attracts a larger percentage of 
students from outside of its own state than 
do Pennsylvania, Columbia, Cornell, Le- 
high, or M. I. T. Of the eastern universi- 
ties Yale still has the largest clientele in 
this section of the country, followed by 
Harvard, Cornell, Columbia, Pennsylvania 
and Princeton, the last named institution 
having been passed by Pennsylvania since 
last year. The largest gains in individual 
states (15 or more) during the past three 
years have been made by Columbia in 
Illinois, Ohio and Wisconsin, by Cornell in 
Ohio, by Harvard in Missouri, by Pennsyl- 
vania in Iowa, and by Yale in Missouri and 
Ohio. Columbia’s representation in this 
group of states has grown from 262 to 380 
in three years, Cornell’s from 381 to 445, 
Pennsylvania’s from 139 to 188, and Yale’s 
from 506 to 579, while Harvard’s has re- 
mained stationary at 526, and Princeton’s 
has dropped from 209 to 164. Of the 
New England colleges for men, including 
M. I. T., the last named institution has the 
largest following in the North Central 
division (142), with Dartmouth second 
(130), Williams third (84) and Amherst 
fourth (72), Smith, Vassar and Wellesley 
all drawing a much larger body of students 
from this section than the men’s colleges, 
in fact, all three of these girls’ colleges 
have a larger clientele from this division 
than either Pennsylvania or Princeton. 
The representation of Amherst in these 
states has grown from 43 to 72 in two years, 
that of Dartmouth from 91 to 130, while 
Williams shows a loss of two students. 
Virgima and California have only a small 
following in this division. Leaving the 
state institution out of consideration in 
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each ease, Michigan is seen to have the 
largest following in Illinois, followed by 
Wisconsin, Yale, Harvard and Cornell, 
each of which has over one hundred stu- 
dents from this state. Michigan also leads 
in Indiana, followed by Illinois, Columbia, 
Harvard, Cornell, In Iowa the order is 
Wisconsin, Illinois, Michigan, Harvard, 
Yale; in Kansas—Michigan, Missouri, [lli- 
nois, Columbia, Harvard; in Michigan— 
Columbia, Yale, Harvard and Vassar, Cor- 
nell and Illinois and Purdue; in Min- 
nesota— Yale, Smith, Harvard, Columbia, 
Wisconsin, Michigan; in Missouri— Michi- 
gan, Yale, Harvard, Illinois, Columbia; in 
Nebraska—Michigan, Illinois, Wisconsin 
and Wellesley, Yale, Columbia; in North 
Dakota— Wisconsin, Columbia, Michigan; 
in Ohio—Michigan, Yale, Cornell, Har- 
vard, Purdue, Columbia; in South Dakota 
—Michigan, Wisconsin, Illinois; and in 
Wisconsin—Illinois, Michigan, Columbia, 
Vassar, Cornell, Harvard. Excluding in 
each case the respective state university, 
the state of Illinois is represented by 1,537 
students at the institutions mentioned in 
the list, Ohio by 1,493, Michigan by 351, 
and Wisconsin by 348, that is, 58 per cent. 
of the state of Ohio’s representatives at all 
of the institutions included in the table are 
enrolled at the state university, while the 
percentage for Illinois is 68 per cent., for 
Michigan 88 per cent., and for Wisconsin 
89 per cent. 

In the western division (leaving Cali- 
fornia out of consideration) Michigan con- 
tinues in the lead, with Harvard, Columbia 
and Yale, each of which attracts over one 
hundred students from this section, follow- 
ing; then come Cornell, Wisconsin, Welles- 
ley, Illinois and M. I. T. and Smith, Mis- 
sourt, Pennsylvania, Princeton and Vassar, 
Purdue, Dartmouth, the remaining institu- 
tions drawing only a few students from the 
far western states. Michigan’s representa- 
tion has grown from 134 to 203 in three 
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years; Harvard’s from 126 to 138; Colwm- 
bia’s from 111 to 121; Yale’s from 78 to 
115; Cornell’s from 76 to 91; Illinois’ 
from 41 to 48; Pennsylvania’s from 22 to 
39, while Princeton’s has dropped from 41 
to 29. Michigan leads in Arizona, Idaho 
and Wyoming; in California (leaving the 
state university out of consideration) 
Harvard continues to lead, with Columbia, 
Yale and Michigan following; in Colorado 
the order is Michigan, Yale, Harvard, Cor- 
nell; in Montana—Michigan, Columbia, 
Wisconsin; California leads in Nevada, the 
state which has the smallest total repre- 
sentation of any of the states; Missouri 
leads in New Mexico; in Oregon the order 
is Califorma, Michigan, Cornell; in Utah— 
Michigan and Pennsylvania, Cornell, Co- 
lumbia, and in Washington—Michigan, Co- 
lumbia, Yale. Of the states in the western 
division Colorado and California continue 
to send by far the largest delegations to 
the eastern institutions in the list. 

Cornell continues to lead in the number 
of students from the insular possessions, 
followed by Illinois. ‘There were last year 
only seven representatives from Alaska at 
the institutions mentioned in the table. 
California leads in Hawaii, Illinois in the 
Philippines, and Cornell in Porto Rico. 
Taking only the institutions included in the 
tables both this year and last year, there 
has been an increase of one student from 
Hawaii, of fourteen from the Philippines 
and of five from Porto Rico. 

Taking only the six eastern universities, 
the table shows that Columbia leads or is 
tied for first place in seventeen states and 
territories, Yale in fourteen, Harvard in 
twelve, Cornell in ten, Pennsylvania in 
four, and Princeton in none, as follows: 
Columbia—New Jersey, New York, 
Georgia, North Carolina, South Carolina, 
Alabama, Tennessee, Indiana, Kansas, 
Michigan, North Dakota, Wisconsin, Ari- 
zona, Montana, Nevada, Washington and 
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Alaska; Yale—Connecticut, Florida, West 
Virginia, Kentucky, Louisiana, Oklahoma, 
Illinois, Minnesota, Missouri, Nebraska, 
Ohio, Colorado, Idaho and Alaska; Har- 
vard—Maine, Massachusetts, New Hamp- 
shire, Rhode Island, Vermont, Tennessee, 
Iowa, South Dakota, California, New 
Mexico, Wyoming and Hawaii; Cornell— 
District of Columbia, Maryland, Virginia, 
Arkansas, Mississippi, Texas, Oregon, 
Wyoming, Philippine Islands and Porto 
Rico; Pennsylvania—Pennsylvania, Dela- 
ware, Idaho and Utah. 

The total number of students from for- 
eign countries in attendance at the institu- 
tions represented in the accompanying 
table as well as in that of last year has 
grown from 946 to 1088, an increase of no 
less than 15 per cent., to which the various 
continents contributed as follows: North 
America’s representation has grown from 
314 to 348; South America’s from 103 to 
122; Europe’s from 200 to 219; Asia’s 
from 272 to 332, and Australasia’s from 
45 to 58, while Africa’s has dropped from 
12 to 9. Asia exhibits the largest increase, 
as it did last year. 

Pennsylvania continues to have the 
largest foreign clientele, followed by Co- 
lumbia, Cornell and Harvard, each of 
which attracts over one hundred foreigners. 
Of the western institutions Michigan is still 
in the lead, followed by California, Ohio 
State, Wisconsin, Illinois and Missouri. 
Virginia, the New England colleges for 
men, and the colleges for women attract 
only a few students resident in foreign 
countries, while M. J. 7., Lehigh and Pur- 
due, especially the first, all have a fair 
representation. 

Examining the foreign delegations of the 
different institutions by continents, we note 
that the order in North America is Har- 
vard, Columbia, Pennsylvania, Cornell, 
Michigan, M. I. T., Yale; in South Amer- 
ica—Pennsylvania, Cornell, Columbia and 
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Ohio, M. I. T.; in Europe—Pennsylvania, 
Columbia, Harvard, Cornell, M. I. T. and 
Yale, Michigan; in Asia—Columbia, Cor- 
nell, Yale, Harvard, California, Pennsyl- 
vania; in Africa M. I. T. leads, while in 
Australasia Pennsylvania continues to be 
the only institution with a good representa- 
tion. Of the countries that send at least 
eight students to any one institution Har- 
vard leads in Canada; Pennsylvania in 
Central America, Cuba, Brazil, Colombia, 
Great Britain and Ireland, Holland, Au- 
stralia and New Zealand; Missouri in 
Mexico; Cornell in the Argentine Republic 
and China; Columbia in Germany, Russia 
and Japan; California in India. 

Taking the representation of foreigners 
at all of the institutions mentioned in the 
list, we find that the largest delegations are 
sent by the following countries: Canada, 
210; Japan, 142; China, 139; Mexico, 90; 
Cuba, 67; Great Britain and Ireland, 60; 
Argentine Republic, 56; and India 54. As 
for individual countries in America, the 
order for Canada is Harvard, Colwmbvia, 
Michigan, Yale, Pennsylvania; Pennsyl- 
vania continues to have the best Central 
American representation, and also leads in 
Cuba, with Cornell second and Columbia 
third; Missouri leads in Mexico, with M. 
I. T. second, and Purdue in the West 
Indies, although the representation from 
these islands is very small. Of the South 
American countries the Argentine Re- 
public sends the largest delegation, fol- 
lowed by Brazil. 

In the European countries that send 
eight or more students to any one institu- 
tion the order is as follows: Germany— 
Columbia, Pennsylvania and Wisconsin; 
Great Britain and Ireland—Pennsylvama, 
Harvard, Columbia; Holland—Pennsyl- 
vania, Michigan; Russia—Columbia, Penn- 
sylvania, Ohio State. England sends the 
largest number, namely 60, followed by 
Russia with 40 and Germany with 32. Of 
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the Asiatic countries, counting only the in- 
stitutions represented in last year’s table, 
Japan sends 131, China 124 and India 49, 
as against 116, 84 and 39, respectively, 
last year. Cornell draws the largest num- 
ber of students from China, followed by 
Harvard and Yale; Columbia draws more 
than twice as many students from Japan 
as the second institution, Yale, while Cali- 
fornia, as we have seen, leads in India. 

The figures given in the table are in- 
tended to represent not the birthplace of 
the students, but their permanent resi- 
dence, although the absolute accuracy of 
the table is somewhat impaired by the fact 
that students occasionally give as their 
permanent residence the state where the 
institution at which they are enrolled is 
located, this being especially true of the 
state universities, where students take up 
a temporary residence in the state to escape 
tuition fees. 


RYbpotr TomBo, JR. 
COLUMBIA UNIVERSITY 





THE DUBLIN MEETING OF THE BRITISH 
ASSOCIATION, SEPTEMBER 2-9, 1908 
THE meeting proved to be one of the best 

attended and most successful ever held by 

the British Association for the Advance- 
ment of Science. <A total of 2,270 tickets 
were issued, of which 1,152 belonged to the 
class of associate members. ¢ 

The first day, Wednesday, was devoted 
to registration, the president’s address be- 
ing delivered in the evening in the gradua- 
tion hall of the university. Owing to the 
terrific storm that had been raging on the 

British coasts the previous three days, most 

members put off crossing the Irish channel 

as late as possible, but even Wednesday 
afternoon’s crossing was slightly rough. 

Work in the various sections started on 

Thursday, September 3. Nearly all the 

sections were housed in the grounds of 

Trinity College, and an inter-sectional auto- 
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mobile service, arranged through the gen- 
erosity of local members, provided swift 
means for reaching outlying meeting places. 
The usual post-office information bureau, 
news stand, excursion counter, and lounge 
were located in the examination hall, and 
the daily journal gave prompt information 
as to the doings of the sections. A welcome 
and most efficient innovation were the ‘‘in- 
dicator boards,’’ announcing what papers 
were being read in each section. The 
boards contained the letters A to L, repre- 
senting the various sections, and under- 
neath each letter was hung a card bearing 
the number of the paper under discussion 
at the moment. The ‘‘indicator boards’’ 
were kept up to date by four special opera- 
tors for each section, telephonic communi- 
eation proving very helpful. The number 
of abstracts of the papers read supplied 
to members proved for once adequate to 
the demand. 

Thursday was ushered in by heavy rains, 
which marred the success of the Provost’s 
garden party in the afternoon, held in the 
Fellows’ garden. The party was well at- 
tended, however, and afforded the usual 
enjoyable opportunity for meeting old 
friends whilst listening to the music of the 
band and taking tea in the marquees. 

Guiness’s brewery was visited by parties 
of members on several days, and other 
works in the vicinity were also thrown open 
for inspection. <A very interesting series of 
Irish plays was being given at the Abbey 
theater, and the many who went there en- 
joyed the novel, excellent and characteristic 
acting in the native plays. A record crowd 
attended the conversazione given by the 
Royal Dublin Society in the evening at 
Leinster House. Most of the members 
(about 3,000) of the society attended with 
friends, and their number was swelled by 
about 1,500 British Association members. 
The large house, together with the beautiful 
rooms in which are placed the collections 
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of the Dublin Museum, accommodated the 
visitors easily—when once they had passed 
the all too narrow entrance, from which 
extended long lines of carriages, some of 
which had been waiting for two hours to 
discharge their occupants. The scene in 
the galleries and down the various flights 
of steps in the museum was as pretty a one 
as the writer had ever seen. The guests 
were received by Lord Ardilaun, president 
of the society (part owner of Guiness’s), 
the Right Hon. Frederick Trench and Sir 
Howard Grubb. The Lord Lieutenant of 
Ireland, accompanied by some of his house- 
hold, arrived later in the evening. 

Friday was occupied with sectional meet- 
ings, and the conferring of honorary degrees 
in the afternoon on Mr. Francis Darwin, 
F.R.S.; Sir David Gill, K.C.B., F.R.S.; 
Dr. William Napier Shaw, F.R.S.; Captain 
Henry George Lyons, F.R.S.; Professor 
Horace Lamb, F.R.S.; Professor Charles 
Scott Sherrington, F.R.S.; Professor Ernest 
Rutherford, F.R.S.; Professor Archibald 
Byron Macallum, F.R.S.; Dr. Albert Kos- 
sel; Dr. Ambrose Arnold William Hu- 
brecht; Sir Thomas Lauder Brunton, Bart., 
F.R.S., and Sir James Augustus Henry 
Murray. In the afternoon the general 
committee met and decided to hold the 
1910 and 1911 meetings at Sheffield and 
Portsmouth, respectively. Professor J. J. 
Thomson was elected as President for 1909. 

Friday afternoon was devoted to garden 
parties at Dunsink Observatory and Saint 
Patrick’s Cathedral. The Dunsink party 
was limited to 200, and over 700 applica- 
tions had been received for tickets. A most 
enjoyable drive through Phenix Park and 
past the Vice-regal Lodge brought the mem- 
bers to the observatory grounds. An old 
transit circle, last used in 1860, excited par- 
ticular interest. In the evening a crowded 
audience listened to a lecture by Professor 
H. H. Turner, F.R.S., on Halley’s comet. 

Over 1,000 persons took part in Satur- 
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day’s excursion, which included the Boyne 
Valley, Bray, Powers Court, and Kilrud- 
dery, Glendalough, the Rock of Cashel and 
the Shannon Valley. The Boyne Valley 
excursion provided a seven hours’ drive in 
jaunting ears and included the inspection 
of the old tumuli at Louth and the ruins 
of Mellifont Abbey. 

Garden parties were given on Monday, 
Tuesday and Wednesday by Lord Ardi- 
laun, at the Zoological Gardens, and at the 
Vice-regal Lodge, but the enforced depart- 
ure of the writer early Sunday morning 
on the Lusitania from Queenstown pre- 
vented his attending them. 

Professor W. M. Davis, of Harvard, gave 
a lecture on Monday on ‘‘The Lessons of 
the Colorado Cafion.’’ 

All the sectional meetings were well at- 
tended. There were present from this side 
of the water: Professor W. M. Davis, of 
Harvard University, vice-president of the 
geological and geographical sections; Pro- 
fessor A. L. Rotch, Blue Hill Observatory, 
Mass., on committee of mathematical and 
physical section; Dr. Leo F. Guttman, 
College City of New York, on committee of 
chemical section; Drs. W. E. Praeger, 
Kalamazoo College, Mich.; Carroll Dun- 
ham, Harvard; Elizabeth H. Dunn, Chi- 
eago University; President E. J. James, 
Illinois; Dr. W. H. Hale, Brooklyn; N. M. 
Fenneman, Cincinnati, and Miss M. E. 
O’Brien, Boston, Mass. 

Subjoined is a report of interesting 
papers read before some of the sections, 
together with an account of the discussions 
thereon. Notes had been taken, and an 
attempt has been made to faithfully repro- 
duce the statements of the speakers, but 
strict accuracy is not claimed for the re- 
marks quoted. 


Abstract of Address to the Chemical Sec- 
tion: Professor F. S. Kipprne, D.Sce., 
Ph.D., F.R.S. 
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During the past few months we have 
read in the daily journals—and we sin- 
cerely hope it may be true—that there are 
signs of the commencement of a great de- 
velopment of the resources of this island; 
as such a desirable event must be closely 
connected with, and, indeed, may even be 
dependent on, the vitality of the chemical 
industries of the country, the moment 
seems opportune for the consideration of 
a subject which has a direct bearing on 
both commerce and chemistry. 

Although this section is chiefly occupied 
with matters relating to pure science, the 
discussion of industrial questions is also 
regarded as one of its important functions; 
it does not attempt to distinguish pure 
from applied chemistry, and any problem 
which concerns either is deemed worthy of 
its attention. 

From this point of view I propose to 
consider whether any steps can be taken to 
place the chemical industries of the United 
Kingdom of Great Britain and Ireland in a 
more prominent position than that which 
they now occupy in the world of commerce. 

The subject is not new; it has been dealt 
with by many, but principally by those 
more directly interested—prominent mem- 
bers of the Society of Chemicai Industry, 
who are far better qualified to express 
opinions on commercial matters than am 
I. It is perhaps presumption on my part 
to attempt to add anything to what has 
been said by such leaders of industrial 
chemistry, but I propose to deal with the 
subject from a very different standpoint— 
namely, from that of the teacher in the 
class-room and laboratory. Even if I fail 
to make a single suggestion of immediate 
practical value, the question is one of such 
magnitude and so many-sided that I feel 
justified in bringing it under the notice of 
this section. It is not merely a matter of 
money, of a few millions or of a few tens 
of millions sterling. There are few 
branches of industry to which chemistry, in 
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one way or another, is not of supreme im- 
portance. Whether we look to the great 
shipbuilding interests, dependent on the 
progress of metallurgy; to our cotton and 
linen trades, where cellulose reigns su- 
preme; to our dye-houses or to our brewer- 
ies, or to any other industry, great or 
small, there do we find problems in chem- 
istry awaiting solution, and the nation 
which solves them will not only progress in 
civilization and contentment, but will also 
justly claim to have taken a leading part 
in the advancement of science. 

It is unnecessary to trouble you with 
any detailed comparison of the position 
which we occupy to-day with that which 
we have taken in the past. The fiftieth 
anniversary of the epoch-making discovery 
of mauve was held only two years ago, and 
the proceedings are still fresh in our recol- 
lection; the peans of congratulation ad- 
dressed to the discoverer (now, alas! no 
longer with us) were marred by a plain- 
tive note, a note of lamentation over our 
lost industry, the manufacture of dyes. 
The jubilee of the founder of the color in. 
dustry in this country was also the occa- 
sion for pronouncing its funeral oration. 
If this were the full extent of our loss we 
might bear it with equanimity; but it is 
not so much what has already gone as 
what is going and what may go that are 
matters of such deep concern. Those who 
doubt the seriousness of our condition may 
find statistical evidence, more than suffi- 
cient to convince them, in the technical 
journals and in the board of trade reports 
of recent years. 

The new Patent Act which came into 
force this year, and for which the country 
is so much indebted to the strenuous advo- 
eacy of Mr. Levinstein and Sir Joseph 
Lawrence, seems to many to have inaugu- 
rated a new era, and to have removed one 
of the principal causes of the decline of 
our chemical industries; if this be so, it is 
all the more important that the representa- 
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tives of chemical science should be ready 
and willing to join hands with the manu- 
facturers in order to assist in the process 
of regeneration. 

The principal changes which have been 
introduced by the new law are, of course, 
familiar to all. The most important one, 
which came into operation on August 28 
last, is that which requires that the article 
or process which is protected by the patent 
must be manufactured or carried on to 
an adequate extent in the United Kingdom 
after the expiration of four years from 
the date of the patent. If this condition 
is not fulfilled, any person may apply for 
the revocation of the patent. 

Some of the results of this amendment, 
and some indications of the great indus- 
trial changes which it will bring about, are 
already obvious. Foreign firms or indi- 
viduals who hold British patents and who 
have not sufficient capital to work them in 
this country, or who do not think they are 
worth working here, are attempting to sell 
their British patent rights. Others are 
building or buying works in Great Britain, 
and it has been estimated that in the im- 
mediate future a sum of at least 25,000,- 
0001. of foreign capital will have been thus 
invested in order to comply with the new 
law. 

We need not stop to consider the eco- 
nomic effects of this transfer of capital on 
the general trade of this country, but we 
may well pause a moment in order to try 
and forecast the consequences of these new 
conditions in so far as they concern our 
chemical industries. 

The prospective establishment of 
branches of two of the largest German 
chemical works at Ellesmere Port and at 
Port Sunlight, respectively, is already a 
matter of common knowledge, and it may 
be presumed that these firms will avail 
themselves to a large extent of British 
labor. If this be the case, and if they are 
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successful—as they, no doubt, will be—the 
complaint that the inferior technical edu- 
cation of our artisans is responsible for 
our lack of suecess will thereby be proved 
to be groundless. Even if we admit that 
at the present time the British workman 
is an inferior operative in a chemical 
works, and only capable of undertaking 
the less-skilled labor, these firms will 
gradually raise a considerable number of 
trained men who will be ready to under- 
take more responsible duties under our own 
manufacturers when the good time comes; 
a school for chemical operatives will be 
created in our midst, and, as in the past, 
we shall reap the benefit of knowledge and 
experience brought to our shores. It also 
seems reasonable to expect that, as is the 
ease abroad, these works will be equipped 
with laboratories and staffed by chemists, 
although possibly only so far as is neces- 
sary for routine work. Many of these 
chemists may settle permanently in our 
midst, become members of our Chemical 
Society and Society of Chemical Industry, 
and thus infuse us with their patience and 
perseverance. It is not beyond the bounds 
of possibility that these great firms may 
even employ British chemists in their 
works, if we can supply men sufficiently 
well trained to be of value. On the other 
hand, as experience seems to have shown 
that industrial chemistry can not succeed 
with imported scientific. labor, it is not 
very probable that many posts in the 
laboratory will be filled by our country- 
men, who, in this connection, must be re- 
garded as foreigners. 

Now at the present time most chemical 
products can be manufactured more 
cheaply abroad than here, otherwise we 
should not have any reason to consider our 
position. Even if, owing to inefficient 
labor, higher wages, freight and other 
economic conditions, production is more 
costly here, the superior efficiency and sci- 
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entific organization of these foreign firms 
will nevertheless enable them to command 
our home market with the goods made 
here. 

The conelusion which thus seems forced 
upon us is that, although the new Patent 
Act will prove to be of great value in 
many respects, it will do little to foster 
British chemical trade and the develop- 
ments of British chemistry; it places us 
on an equality with other countries as re- 
gards patent rights, and thus remedies an 
outstanding grievance; but unless we have 
something to patent, this equality will be 
valueless and our chemical industries will 
continue to decline, possibly more rapidly 
than heretofore. ; 

Among the other causes which have been 
suggested as contributory to our failure 
are: (1) The unsatisfactory condition of 
secondary education; (2) the nature of the 
training which is given to chemists in our 
universities and other institutions; (3) the 
insufficiency of the time and money de- 
voted to research in the manufacturing in- 
dustries; (4) the lack of cooperation be- 
tween manufacturers and men of science. 
There are some of us who believe that the 
first of these is the primary... . 

In a presidential address to the Chemical 
Society last year Professor Meldola dis- 
cussed the position and prospects of chem- 
ical research in Great Britain, and in view 
of the importance of the subject and the 
able manner in which it had been treated, 
the Council of the Society ordered the pub- 
lication of five thousand copies of his ad- 
dress for distribution among the members 
of various public bodies. We were told in 
this address that many of our universities 
are distinct failures as centers of chemical 
research, and that the output of original 
work from our colleges, polytechnics and 
Similar institutions is emphatically not 
representative of the productive power of 
the teachers there employed. The causes 
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of the failure of our universities were only 
lightly touched upon, and I propose to 
refer to them later; but in the case of our 
other institutions they were more fully dis- 
cussed. May I venture to draw attention 
to one cause, which I believe is by far the 
most effective drag on research in the vast 
majority of such institutions not of uni- 
versity rank? It is simply the lack of 
those more advanced students who, while 
gaining valuable experience in the methods 
of research, would also render useful assist- 
ance to their teacher. The governing 
body of the institution may not realize the 
importance of research; the principal, as, 
alas! is sometimes the case, may throw cold 
water on such work; the teacher may be 
overburdened with routine duties, and he 
may be most inadequately remunerated ; 
if, however, the research spirit is strong 
within him, he would overcome all these 
difficulties were there any prospect what- 
soever of success; but what chance has he 
when he must do everything himself, even 
to washing out his own test-tubes? Pro- 
vide him with a few advanced students, 
and he would doubtless find time to under- 
take the necessary pioneer research work, 
which would then be extended and de- 
veloped with their assistance. 

It might be suggested that an efficient 
and enthusiastic man would soon attract a 
number of research students. This, no 
doubt, is true as regards the universities, 
but it must be remembered that a poly- 
technic or other institution which does not 
grant degrees can hardly expect to com- 
pete with a university as a center for re- 
search; all those students who intend to 
undergo a so-called ‘‘complete’’ course of 
study—that is to say, all who are likely to 
become capable of undertaking research 
work—naturally proceed to one of the de- 
gree-giving universities. There are not 
enough students to go round, to satisfy the 
research requirements of the teachers, and 
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the principal reason is—the limited de- 
mand for trained chemists on the part of 
the manufacturers. 

Even of the small number of those who 
leave our teaching institutions fairly well 
trained in research, how many have a 
chance of passing into works and directly 
advancing applied science? A very small 
proportion indeed. Most of the better 
ones drift into other posts, become demon- 
strators, emigrate—anything rather than 
wait on with the prospect of accepting 
as works-chemist a salary which, meager 
though it be, may be stopped altogether 
if dividends are low. 

With whom rests the responsibility for 
this state of affairs? Is it with the teach- 
ers, and, if so, is it because they are in- 
eapable of training chemists or because 
their system is at fault? 

To answer this question it is necessary in 
the first place to arrive at some conclusions 
as to the kind of training which is required 
for the future works-chemist. On consult- 
ing the opinions of the manufacturers it 
would seem that they attach great im- 
portance to what is called the ‘‘practical 
side’’; they believe that, in addition to a 
knowledge of theoretical chemistry, the 
prospective works-chemist should also have 
some acquaintance with engineering, 
should understand the apparatus and ma- 
chinery used in the particular manufactur- 
ing operations with which he is going to 
deal, and should have had practical experi- 
ence in working the given process. It is 
from this point of view that we build and 
equip large technological chemistry depart- 
ments, such as those in the Universities 
of Birmingham and Leeds and in the Man- 
chester Municipal School of Technology, 
departments fitted up with complete ap- 
paratus and machinery for carrying out 
operations on a miniature manufacturing 
seale. 

The arguments in favor of this view, 
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that it is a hybrid chemist-engineer who 
is required in a chemical works, seem to 
me to be fundamentally unsound, and the 
kind of training suggested by them for the 
works-chemist can only result in the pro- 
duction of a sort of combined analytical 
machine and foreman. A two or three 
years’ course of science, followed by one 
year’s practical work in the dye-house, in 
paper-making, or in some other tech- 
nological department, is quite inadequate 
if the student trained in this way is ex- 
pected to do anything beyond routine 
analytical work and supervision. We can 
not possibly expect such a poorly trained 
jack-of-all-trades to run a chemical works 
successfully in the face of competition 
directed by a large staff of scientific ex- 
perts in chemistry and in engineering. 
The conditions in a chemical works can not 
be successfully imitated in a university 
or polytechnic; attempts to do so can only 
lead to mistaken conclusions, and thus have 
the effect of rendering the works-chemist 
quite helpless when he passes from the 
elegant models of his educational apparatus 
to the workaday appliances of the manu- 
factory. 

Here, it seems to me, we touch the bed- 
rock of our trouble. The state of our 
chemical industries must be attributed to 
the erroneous views which have been and 
still are held as to the functions, and con- 
sequently as to the training, of a works- 
chemist. We have failed to realize that in- 
dustrial chemistry must be based on a 
foundation of continuous and arduous re- 
search work. In the past we have sent out 
from our universities and other institu- 
tions students who no doubt were qualified 
to undertake routine analytical work, but 
the great majority of whom knew nothing 
of the methods of research. We are doing 
the same to-day. Just when a student has 
reached a stage at which his specialized 
scientific training should begin his course 
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is finished, and whether he has been to 
a university or to a polytechnic matters 
little; he joins the band of those who 
subsist on but who do nothing to advance 
chemical industry. He enters a works; 
the manufacturer does not realize exactly 
what his chemist ought to do, but he ex- 
pects some immediate results, and in con- 
sequence is generally disappointed; the 
lack of suecess of the chemist is put down 
to his ignorance of practical matters, and 
there is an outery for technical education ; 
science is most unjustly discredited, and 
any suggestion of spending money on re- 
search work is scouted as a mere waste. 
The consequence is that if there is a 
scientific problem which intimately con- 
eerns all the members of some large in- 
dustry, what course do they adopt? 
Through their trade journal, and as an 
association representing a total capital of 
which I should not like to hazard a guess, 
they offer a bronze or possibly a silver 
medal, or may even offer the extravagant 
sum of 20l., to the happy person who will 
provide them with a solution. It is diffi- 
cult to imagine the class of solvers to whom 
these princely rewards may appeal, more 
difficult still to believe that any useful re- 
sult can be attained, and it is almost in- 
credible that such methods should be 
adopted by any influential industrial 
organization. This way of attempting to 
get research work ‘‘on the cheap”’ is cer- 
tainly not unknown even in more en- 
lightened countries, but that is hardly a 
sufficient justification for its employment. 
Contrast these methods with those 
adopted by the Badische Anilin- und Soda- 
Fabrik and Meister, Lucius & Briinig in 
their attempts to solve the problem of the 
commercial synthesis of indigo. Could 
there be a greater antithesis? If five thou- 
sand copies of Brunck’s Paper on this sub- 
ject! could be circulated among the manu- 
* Ber., 1900, I., Ixxi. 
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facturers of this country—a task which 
might be fittingly undertaken by the So 
ciety of Chemical Industry—the study of 
the truly magnificent results attained by 
the systematic application of pure science, 
and of the indisputable evidence of their 
commercial value, might prove an object- 
lesson far more effective than argument 
for the accomplishment of a sorely needed 
reform. 

Now if we are to meet successfully the 
very formidable scientific and commercial 
organization opposed to us in chemical in- 
dustry, we must perforce adopt the methods 
of our competitors; not only must we learn 
patience and perseverance, but we must also 
call to our aid the best brain-power avail- 
able. We must recognize clearly that the 
scientific-works chemist, the only man who 
is likely to make discoveries of commercial 
value, must be thoroughly trained in the 
methods of research by those best qualified 
to do so, and we must not imagine that 
when he enters the works he should or could 
immediately become an engineer and a com- 
mercial expert; his place is in the research 
laboratory. The practical man—that is to 
say, the man who has a thorough and useful 
knowledge of some particular manufactur- 
ing process—must be trained under prac- 
tical men in the works, and we must not 
imagine that a course of evening classes will 
convert him into an expert chemist. The 
ideal man who combines high scientific 
training and sound practical knowledge 
can not be produced unless the period of 
his education is extended to half a life- 
time, and even then only through the coop- 
eration of the chemistry teacher and the 
manufacturer. ! 

The great proportion of the original work 
now done in this country, judging from the 
published records, is absolutely free from 
any utilitarian bias; the time, brain-power 
and money devoted to this work are consid- 
erable, and the results from a scientific 
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point of view eminently satisfactory. If 
even a fraction of the same skill and energy 
were brought to bear under proper condi- 
tions on problems of applied science, who 
ean doubt but that the effect on our chem- 
ical industries would be one of vast impor- 
tance? And yet it is the rarest possible 
occurrence to find any record of research 
work undertaken with a commercial object 
even in the natural home of such records, 
the Journal of the Society of Chemical 
Industry. 

One reason for this may be that the dis- 
eoveries made in the works-laboratories are 
not given to the world at large, but are 
quietly and lueratively applied in some 
secret manufacturing process. Another 
reason, unfortunately the more probable 
one, may be that nearly all the principal 
research workers are completely shut off 
from any industrial influences. 

Now the worker in pure science, unaided 
by the advice of the manufacturer and 
business man, has little chance of solving 
any important technological problem, ex- 
cept as the result of accident; he has not 
the requisite acquaintance with commercial 
conditions, does not realize the enormous 
difference between operations on the labo- 
ratory and the manufacturing scales, or, if 
he does so, is unable to enter fully and with 
confidence into questions of fuel, labor and 
so on, which often determine the success 
or otherwise of a process. Further, much 
of the research work of direct commercial 
value concerns methods for reducing the 
cost of processes already in operation, and 
demands an intimate practical knowledge 
of these processes. 

It is obvious, therefore, that, even if all 
the research capacity of the country were 
henceforth devoted to purely technical mat- 
ters, any great improvement in our indus- 
tries could hardly be anticipated without 
the active cooperation of the manufacturers. 

There are other ways in which it might 
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be possible to obtain the active cooperation 
of the manufacturers. Any individual or 
firm interested in a problem of applied 
science might be invited to found a tem- 
porary research scholarship at the univer- 
sity or other institution for the definite 
object of the particular problem in ques- 
tion. The maximum period during which 
such a scholarship would be tenable might 
be fixed beforehand, so that the financial 
liability of the founder would be limited 
and proportionate to the importance of the 
object in view. The holder of the scholar- 
ship might be nominated by the university, 
or by the founder and the university joint- 
ly, and suitable conditions would be drawn 
up to insure the interests of the founder; 
he would, of course, have the benefit of all 
the results of the work, and would secure 
the patent-rights of any new invention, sub- 
ject possibly to the payment of a small 
percentage of the profits to the university 
and to the holder of the scholarship. Dur- 
ing the tenure of the scholarship the holder, 
and also the founder, would have the ad- 
vantage of the scientific knowledge of the 
university; the scholarship holder would 
also be allowed to gain practical experience 
in the works, and, if successful, there is 
little doubt but that he would have the 
option of working the process on the large 
scale and of obtaining permanent employ- 
ment under satisfactory conditions. After 
a given period the scientific results of the 
work would be published through the usual 
channels in the ordinary way. 

This idea of applied research scholar- 
ships had taken shape in my mind when I 
happened to come across a book recently 
published in the United States, called ‘‘The 
Chemistry of Commerce,’’ in which I found 
that a similar proposal had been made by 
the author, R. K. Dunean, professor of 
industrial chemistry at the University of 
Kansas. The scheme is there worked out 
in some detail, and a form of legal agree- 
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ment to be signed by the university authori- 
ties and by the founder of the ‘‘ Industrial 
Fellowship”’ is suggested. 

In drawing this address to a conclusion 
T can not but feel that my suggestions may 
seem utterly inadequate to the attainment 
of those important results which are so 
greatly to be desired. If so, I can only 
plead that more drastic measures are hardly 
available, and that even under the most 
favorable circumstances improvement can 
take place only very slowly. Whatever 
differences of opinion may be held as to 
the details of any scheme for regaining our 
lost ground, the main lines seem to be 
clearly indicated. The workers in pure 
science must recognize that it is their duty 
to do all they can to promote the industrial 
welfare of their country ; the manufacturers 
must coneede the paramount importance of 
science and the impossibility of dispensing 
with its counsels. Guided by these prin- 
ciples and by a spirit of cordial coopera- 
tion, a sustained and strenuous effort on 
the part of the leaders of chemical industry 
and of chemical science can hardly fail to 
accomplish the end in view. 


A Determination of the Rate of Evolution 
of Heat by Pitchblende: Horace H. 
POOLE. 

A spherical vacuum jacketed vessel with 

a narrow neck is filled with powdered and 

carefully dried pitchblende. The neck is 

filled with eotton-wool and rendered water- 
tight with sheet rubber, and the whole is 
buried in ice. The difference of tempera- 
ture between thé layer of pitchblende in 
contact with the bottom of the vessel and 
the ice is measured by a sensitive thermo- 
couple. After about a fortnight this tem- 
perature becomes steady, when the heat 
leakage across the walls of the vessel is 
equal to the heat generated by the pitch- 
blende. The leakage depends solely on the 
vessel and on the difference of temperature 
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between inner and outer walls, which is 
measured by the thermo-couple. The 
thermal conductance of the vessel is found 
by substituting water for the pitchblende 
and determining its rate of cooling. Hence 
the heat leakage is known, and, knowing 
the amount of pitchblende present, the 
heat evolution per gram is found. 

The thermo-couple is calibrated by 
placing one junction in finely broken ice 
and the other in a mixture of broken ice 
and water, which can be subjected to a 
known pressure. The deflection caused by 
the resulting small change of temperature 
is noted, and hence sensitiveness of couple 
is found. 

Using 560.7 grs. of pitchblende in an 
atmosphere of nitrogen, the temperature 
finally steadied at 0.0092° C. As the ther- 
mal conductance of the vessel is 5.8 calories 
per hour per degree difference of tempera- 
ture between inside and outside, this corre- 
sponds to a heat leakage of 0.053 calorie 
per hour. Hence heat evolution per gram 
of pitchblende is 0.000094 calorie per hour. 
This is about twice the quantity estimated 
from the known amount of radium present. 


Do the Radio-active Gases (Emanations) 
belong to the Argon Series? Sir Wm. 
Ramsay, K.C.B., F.R.S. 

The residues of the fractionation of 120 
tons of liquid air obtained from Claude 
were examined in the chemical laboratory 
of University College by Professor Moore. 
After removal of oxygen and nitrogen, 
argon, krypton and xenon remained, and 
were separated by methodical fractionation. 
The xenon amounted to about 300 em.*; it 
was methodically fractionated at — 130°, 
and a final residue of 0.3 em.* was obtained. 
The spectrum of this portion was photo- 
graphed, and differed in no respect from 
It is practically certain 
that if this residue had contained 1 per 
cent. of a denser gas, that gas would have 
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been detected. It follows, therefore, that 
if there is a heavier constituent in air than 
xenon, its amount does not exceed %; bil- 
lionth of the whole. Now, it is certain that 
if such an element existed, it would be 
gaseous, and would be found in air. Its 
non-existence implies either the absence of 
such elements from the periodic table or 
their instability. As possible atomic 
weights for missing elements are 178, 216 
and 260, it is rendered probable that they 
unstable emanations— 
of radium and of ac- 


are, respectively, 
those of thorium, 
tinium. 

The liquid residue as obtained amounted 
to about 500 ec. (500 liters gas) and in 
order to concentrate the noble gases was 
blown off into about 100 e.e. of liquid air. 
This liquid air which contained the accu- 
mulated noble gases was again blown off 
into a smaller volume of liquid air, and 
this process continued until a manageable 
quantity of liquid was obtained for frac- 
tionation. 

The breaking down of the various ema- 
nations into members of the argon family 
was also mentioned. In the discussion that 
followed Professor Rutherford stated that 
he was repeating Ramsay’s experiments on 
the production of neon and argon from 
copper salts by radium emanation and 
seemed to obtain different results. 


A discussion on the ‘‘ Nature of Chemical 
Change’’ was opened by Professor H. E. 
Armstrong, F.R.S., who attacked in vigor- 
ous terms the theory of ionization in solu- 
tion, propounding instead a theory of 
hydrogenation. From the fact that en- 
zymes become associated with the sub- 
stanees they hydrolyze he concluded that 
acids in solution also acted as true catalysts. 
Water does not exist as H,O, but as polym- 
erized molecules, such as 


H 
H,0 4 
OH 
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hydronol, 
H,O—OH, 
H, 


di-, tri- and polyvalohydrone. HCl dis. 
solved in water yields HCI—OH, and 


(hydrolation), and in part 


H 
H,O<* 
which readily hydrolyzes. H,O= and 
HCl= are active because unsaturated. In 


opposition to the ionic theory Professor 
Armstrong postulates: 


H OH H 
1 HOK + Dae an a + OH, 
Na va 
H 
2. HOO ~=-+. OH, = HCl:0HNa + 20H, 
| M Na 
OH 


3. HCl:OHNa + 20H, = NaCl + 30H, 


and adduced in proof figures showing the 
volume changes after reaction. 

On electrolyzing HCl in concentrated 
solution there are mostly present 


molecules, water exerting a greater hydro- 
lyzing effect when there is less of it present. 
Hence in weak solution more groups 


” te 
ee 

exist and more O, is produced on elec- 
trolysis. The tendency for the complex 
molecules to produce simpler ones (H,O)n 
— nH,0 is the cause of osmotic pressure. 

Of those who took part in the discussion 
Sir Oliver Lodge likewise expressed a pref- 
erence for the attachment of water mole- 
cules to the HCl molecule, simply prefer- 
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ring a larger number than one, and point- 
ing out that then there was little difference 
between the ionic theory and Professor 
Armstrong’s. 

Sir William Ramsay thought discussion 
was futile in view of the fact that the com- 
pounds formed by the electrons and the 
parts of the molecules, ¢. g., the ions and 
their electric charges, had not been consid- 
ered. He had thought that measurement 
of surface tension in mixed liquids might 
solve the problem, and had made a large 
number of such measurements, but the fig- 
ures had been found absolutely inexplicable 
by Van der Waals and himself. The reason 
for this was to be found in the difference 
in composition between the surface layer 
and the interior. 

Dr. Findlay pointed out that although 
Professor Armstrong condemned existing 
theories he had nothing to offer in their 
stead, and that he had no quantitative evi- 
dence to support the views put forward by 
him. 

Professor Donnan in some trenchant re- 
marks pointed out that Professor Arm- 
strong’s views were antedated by those of 
Werner, Bruehl and Kohlrausch. 

Dr. Wilsmore remarked that according to 
Armstrong’s theory the conductivity of a 
solution should vary as the square of the 
concentration, which like other deductions 
was contrary to fact. 

Professor W. J. Pope stated that Pro- 
fessor Armstrong was really only trying 
to harmonize the ionic theory with the 
views of chemists, by picturing the process 
of solution by formule like the structural 
formule used in organic chemistry. 


Sir James Dewar read a paper on ‘‘the 
production of helium by radium.”’ 

Quartz vessels and glass joints were used 
throughout; the radium was that which had 
been so carefully purified by Dr. Thorpe 
(70 mgrs.). The Crookes radiometer was 
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used to measure minute pressures. Solid 
mercury warmed up to —23° just again 
starts the Crookes’ radiometer, correspond- 
ing to a pressure of % X10"? mm. The 
radiometer had to be washed out with oxy- 
gen prepared from potassium perchlorate. 

When a McLeod gauge filled with air was 
attached to a tube cooled by means of 
liquid hydrogen to condense the air, the 
pressure was reduced to 0.015 mm. repre- 
senting the uncondensable gas at 20° abso- 
lute. On again filling with old air (rich 
in residues) the pressure was 0.00051 mm. 
which became reduced to 0.00002 mm. on 
washing out with oxygen prepared from 
potassium permanganate. Hence it was 
concluded that helium and neon adhere to 
glass in the form of a film, and that one can 
be easily deceived in measuring low pres- 
sures. 

When 5 milligrams of radium were con- 
nected to the radiometer it (the radiom- 
eter) became active after a few hours, 
although an attached tube containing char- 
coal was cooled by liquid air. The amount 
of helium produced by 70 mgrs. of radium 
was measured in this way, the gases pro- 
duced having to traverse a U tube filled 
with charcoal and cooled by liquid air be- 
fore reaching the McLeod gauge. After 
one month’s experiment a yield of 0.43 
e.mm. of permanent gas per gram of ra- 
dium per diem was obtained, but some of 
the radium emanation had diffused into the 
McLeod gauge and acted on some organic 
matter or moisture, producing a higher 
result. On heating up the charcoal, no 
helium or other gas was given off. 

On repeating the experiment with all 
eare, and under the most favorable condi- 
tions (any moisture or organic matter be- 
ing now evidently eliminated), the radium 
salt being kept one month in vacuo and 
the glass containers constantly heated, 
0.37 e.mm. of helium per gram of radium 
per diem was obtained. This corresponded 
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almost exactly to the amount theoretically 
predicted by Rutherford. Cameron and 
Ramsay had found eight times as much. 

Sir James Dewar also mentioned that 
some of the caleulations of the Hon. J. R. 
Strutt, regarding the amount of radium in 
the earth’s interior, needed revising, for 
one well in France produced 30 liters of 
helium per day, corresponding to 100 tons 
of radium. 


Some Reactions of Dichloro Urea: F. D. 

Cuatraway, D.Sc., F.R.S. 

Urea is so well known and has been so 
much investigated that any new simple 
substance obtainable from it possesses quite 
an unusual amount of interest. Such a 
new substance is found in dichloro urea, 
which, leaving out of consideration the 
derivatives of ammonia itself, is one of 
the simplest possible compounds contain- 
ing halogen attached to nitrogen. It is 
produced when chlorine is passed into a 
cooled saturated aqueous solution of urea. 
Action takes place without any consider- 
able development of heat, and dichloro 
urea crystallizes out as a white powder 
consisting of small transparent plates. 
Dichloro urea gives all the characteristic 
reactions of a typical nitrogen chloride; 
for instance, it liberates iodine from 
hydriodie acid, chlorine from hydrochloric 
acid, and reacts with aleohol, forming ethyl 
hypochlorite, urea being in all cases re- 
formed. 

A reaction which indicates the use to 
which dichloro urea may be put in the 
synthesis of simple carbon and nitrogen 
rings is that between it and ammonia. 

When ammonia in excess is added to an 
aqueous solution of dichloro urea, hydrol- 
ysis, accompanied by liberation of nitro- 
gen and formation of carbonate, occurs, 
but in addition diurea is produced, and 
separates in considerable quantity as a 
sparingly soluble crystalline powder. This 
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is the first direct synthesis of diurea from 
urea itself, the compound having been pre- 
viously obtained from ethyl carbonate and 
hydrazine. 

This adds another to the very few reac- 
tions known by which nitrogen atoms ean 
be made to link up together, and further 
affords an exceedingly simple synthesis of 
hydrazine. 

Diurea, when heated with excess of 
strong sulphurie acid to a little above 100° 
C., is easily hydrolyzed, carbon dioxide 
escapes, and hydrazine sulphate is pro- 
duced. This erystallizes out perfectly 
pure in almost theoretical amount on cool- 
ing and adding a little water. 


The Factors which Influence the Rate of 
Acoholic Fermentation: ARTHUR SLATOR, 
Ph.D., D.Se. 

The transformation of glucose into 
aleohol and carbon dioxide by the action 
of yeast is probably not a single chemical 
reaction but a series of reactions. If one 
reaction of the series proceeds relatively 
much more slowly than the others, then 
the velocity of the transformation is de- 
termined by the rate of this slow reaction. 

Evidence is brought forward to show 
that the initial rate of fermentation by liv- 
ing yeast is controlled almost completely by 
one single reaction. 

The rate of fermentation is exactly pro- 
portional to the amount of yeast present. 
The rate of fermentation of the four 
fermentable hexoses (glucose, fructose, 
galactose and mannose) is almost inde- 
pendent of the concentration of the sugar. 
Glueose and fructose are fermented at ap- 
proximately equal rates. The fermenta- 
tion of mannose is similar to that of glu- 
cose, but the rates of the two reactions are 
not equal. The enzyme which ferments 
mannose seems to be more sensitive to heat 
than the one which ferments glucose. The 
influence of temperature on these reac- 
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tions is almost the same in the case of 
glucose, fructose and mannose, but rather 
less in the ease of galactose. These results 
are most easily brought into accord on the 
assumption that the enzyme combines with 
the sugar. 

Fermentation by yeast-juice differs in 
many respects from that by living yeast. 
It is probable that the mechanism of the 
reaction is the same in each ease; but the 
relative rates of the different steps in the 
two processes are different. The experi- 
ments show that there is an essential step 
in fermentation in which phosphates in 
some form or another play a part. 


Leo FRANK GUTTMAN 
Tue COLLEGE OF THE 
City oF New YorK 
(To be concluded) 





SIXTEENTH INTERNATIONAL CONGRESS 
OF AMERICANISTS 

Tue Sixteenth International Congress of 
Americanists was held in Vienna from Sep- 
temper 9 to 15. The congress was well at- 
tended, particularly by students from 
South America. Representatives were also 
present from Russia, Sweden, Denmark, 
Germany, England, Holland, Belgium, 
France, Spain and Italy. The attendance 
of ethnologists from the United States was 
not as great as might have been desired. 

Owing to the presence of a considerable 
number of South Americans, many of the 
subjects discussed before the congress re- 
lated to the archeology of that continent. 
Mexican archeology was also well repre- 
sented ; while the. ethnology and archeology 
of North America, which at the Fifteenth 
Congress of Americanists played a par- 
ticularly important part, was hardly dis- 
cussed at all. Following is a list of the 
papers read before the congress: 

Franz Boas (New York), opening address, “ The 


Results of the Jesup Expedition.” 
Sir Clements Markham (London), “Some Points 
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of Interest in the History of the Incas by Sar- 
miento.” 

William Thalbitzer (Copenhagen), “ The Anga- 
koks or Pagan Priests of the Eskimos of Amma- 
salik, East Greenland.” 

Paul Ehrenreich (Berlin), “ Uber unsere gegen- 
wirtige Kenntnis der Ethnographie Siidbrasili- 
ens.” 

Franz Ritter von Wieser (Innsbruck), “ Die 
Weltkarte des Pierre Destelier von 1553, im Be- 
sitze Seiner Exzellenz des Grafen Hans Wilczek.” 

Franz Heger (Vienna), “Die archiologischen 
und ethnographischen Sammlungen aus Amerika 
im k. k. naturhistorischen Hofmuseum in Wien.” 

Antonio Sanchez Moguel (Madrid), “ Interven- 
cién de Fray Hernando de Talavera en las nego- 
ciaciones de Colén en los Reyes Catdélicos.” 

Adela C. Breton (Montreal, Canada), “ Exhi- 
bition of a Copy of the Ancient Plan in the Museo 
Nacional, Mexico, supposed to be Part of a Plan 
of Tenochtitlan.” 

Jean Denucé (Uccle-Brussels), “Une grande 
carte de l’Amérique, par les Reinel (vers 1516).” 

Manuel M. de Peralta (Paris), “ Sur les abori- 
génes et la cartographie de l’Amérique Centrale 
et spécialement de la région comprise entre la 8° 
et le 15° de latitude Nord.” 

Ignacio Moura (Paris), “Sur le progrés de 
l’Amazonie et sur ses indiens.” 

J. Kollmann (Basel), “ Kleine Menschenformen 
unter den eingeborenen Stiimmen von Amerika.” 

Robert Lehmann-Nitsche (La Plata), “ Zur 
physischen Anthropologie der westlichen Chaco- 
stiimme.” 

A. Wirth (Munich), “Die Autobiographie 
Franz Urban Rawiers (um 1720).” 

Sir Clements Markham (London), “ A Compari- 
son of the Ancient Peruvian Carvings on the 
Stones of Tiahuanaco and Chavin.” 

Professor Dr. Capitan (Paris), “Les grands 
anneaux de poitrine des anciens Mexicains. Com- 
paraisons avec les anneaux japonais, chinois, 
océaniens et les piéces similaires préhistoriques 


de la Gaule.”—*“ L’entrelae cruciforme dans |’an- 
tiquité américaine, au Japon, en Chine, aux Indes 
et en Gaule.”—* L’omichicahuatzli mexicain et 


son ancétre de l’époque du renne Gaule.” 

J. D. E. Sehmeltz (Leiden), “ Die niederliin- 
dische Tumac Humac-Expedition in Surinam.” 

L. C. van Panhuys (The Hague), “ A Remark- 
able Book on the Indian Mind.”—* Communica- 
tions about Ethnography and History of Suri- 
nam.” 

Heinrich Pabisch (Vienna), “Der Fischfang 
mit Giftpflanzen in amerikanischen Gewiissern.” 
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Marshall H. Saville (New York), “ Archeo- 
logical Researches on the Coast of Esmeraldas, 
Equador.” 

Stansbury Hagar (New York), “ The Elements 
of the Maya and Mexican Zodiacs.” 

K. Th. Preuss (Berlin), “ Das Fest des Weines 
bei den Cora-indianern der mexikanischen Sierra 
Madre Occidental.” 

Eduard Seler (Berlin), “Die Ruinen von 
Chich’en-Itzi in Yucatan.”—‘ Die Sage vom 
Quetzaleouatl und den Tolteken nach den in 
neuerer Zeit bekannt gewordenen Quellen.” 

George Grant MacCurdy (New Haven, Conn.), 
“The Alligator in the Ancient Art of Chiriqui.” 

L. Wollmar (Heidelberg), “ Die mexikanischen 
Bilderschriften und die Zuverliissigkeit ihrer alten 
und ihrer neueren Interpretationen.” 

Juan B,. Ambrosetti (Buenos Aires), “ La ques- 
tion Calchaquie et le travaux de la Faculté de 
philosophie et lettres de l’Université Buenos 
Aires.” 

Max Ulle (Lima), “ Uber die Friihkulturen der 
Umgebung von Lima.”—*“ Zur Deutung der Inti- 
huatanas.”—*“ Uber Muschelhiigel in Peru.” 

Enrico Giglioli (Firenze), “ Intorno a due rari 
cimeli precolombiani dalle Antille; molto proba- 
bilamente da San Domingo.”—* Di certi singolari 
pettorali di pietra e di conchiglia precolombiani, 
dalla Venezuela.” 

Eduard Seler (Berlin), “ Der altmexikanische 
Federschmuck des k. k. naturhistorischen Hof- 
museums. Bericht tiber eine Untersuchung seiner 
Konstruktion und Beschaffenheit.” 

Julius Nestler (Prague), “ Ein von dem dster- 
reichischen Konsul in Managua (Nicaragua) ge- 
fundenes Idol.”—‘ Die Ruinenstiitte von Tiahua- 
naco in Bolivia und ihre Bedeutung.” 

Professor Sakaki (Kioto), “ Une nouvelle inter- 
pretation du pays ‘ Fou-sang.’” 

Alberto Frit, “ Vélkerwanderungen, Ethno- 
graphie und Geschichte der Conquista in Siid- 
brasilien.” 

Adela C. Breton, “Survivals of Ceremonial 
Dances amongst the Indians in Mexico.” 

Charles Peabody (Cambridge, Mass.), “ Recent 
Cave-work in America.” 

C. V. Hartmann (Stockholm), “ Some Features 
of Costa Rican Archeology.” —“ The Photographon, 
an Instrument which will replace the Grammo- 
phon.” 

Barbara Klara Renz (Breslau), “ Elternliebe bei 
amerikanischen Stiimmen.” 

Rudolf Trebitsch (Vienna), “ Ethnographisches 
aus Westgrinland, mit Vorfiihrung von Licht- 
bildern und Phonogrammen.” 


SCIENCE 


[N.S. Vou. XXVIII. No, 722 


Richard Wallaschek (Vienna), “ Uber den Wert 
phonographischer Aufnahmen von Gesiingen der 
Naturvilker.” 

William Thalbitzer (Copenhagen), “ Demon- 
stration von Lichtbildern der heidnischen Kultur 
der Ostgriénliinder nebst Erliiuterungen.” 

A. G. Morice, O.M.I. (Kanloops, British Co- 
lumbia), “ Le verbe dans les langues Dénées.” 

Jean Denucé (Uccle-Brussels), “ Note sur un 
vocabulaire complet de la langue Yahgane (Terre 


de Feu).” 
A. Wirth (Munich), “ Die Theorie Trombettis 


von dem Zusammenhang amerikanischer und 
asiatischer Sprachen.” 

P. Fr. Hestermann, S8.V.D. (Médling), “ Uber 
die Pano-Sprache und ihre Beziehungen.” 

P. W. Schmidt (Médling), “Zur Phonologie 
der amerikanischen Sprachen und ihrer Trans- 


kription.” 

The Ethnographical Museum of Vienna 
had arranged a special exhibit of its valu- 
able collections relating to America. 
Among the specimens shown, the precious 
relics of the Conquista, which were origi- 
nally preserved at Ambras Castle, were of 
greatest interest. The museum had also 
prepared for the congress a special account 
of the history of its growth. Among 
other publications presented to the congress 
were that of the Islario General of Alonso 
de Santa Cruz by Dr. Franz Ritter von 
Wieser; the third volume of the collected 
essays by Professor E. Seler; the account 
of the Surinam Expedition of the Dutch 
Government by C. H. de Goeje, pub- 
lished by Dr. Schmeltz; the first volume of 
the Publications of the American Ethno- 
logical Society, of New York, containing 
the Fox Texts collected by Dr. William 
Jones; and the important publications on 
the archeology of Mitla, by Leopoldo 
Batres. 

The social arrangements were exception- 
ally good, and enabled the members of the 
congress to spend the week profitably and 
enjoyably. On Sunday, September 14, the 
congress, following an invitation by Count 
Wilczek, visited Kreuzenstein Castle, with 
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its valuable treasures illustrating the in- 
dustries and arts of the middle ages. 

The general impression left by the con- 
gress in regard to the local status of anthro- 
pological studies in Vienna is encouraging. 
The valuable material contained in the Im- 
perial Museum, so far as it is accessible, is 
well arranged, and a healthy growth of the 
museum in every direction is apparent. It 
is particularly worth remarking that the 
study of the prehistoric remains of Austro- 
Hungary and that of the folk industries 
and customs of the empire are closely con- 
nected, and that both seem to be pursued 
with wisdom and energy. The wealth of 
material exhibited in the Museum fiir 
Véilkerkunde is a proof of the interest 
excited by this subject. As in all ethno- 
graphical museums of Europe, the room 
for additional space is keenly felt, and it is 
understood that a-new ethnographical 
building will be provided in the near 
future. 

Considering the amount of work done in 
all these directions, it is surprising that the 
university has not seen fit yet to establish 
a chair of ethnology and of physical 
anthropology. It would seem that in a 
country like Austria, where the problems 
arising from the conflicting interests and 
diversity of characteristics of nationalities 
are ever present, the need of university 
instruction in the science of ethnology 
would early be felt, and it seems difficult to 
understand, at least from the point of view 
of American university organization, why, 
in the largest university of Austria, the 
whole field of anthropology should still be 
unrepresented. 

The program of the congress shows that 
the restriction of its field of work to 
America hampers its usefulness to a certain 
extent ; and the question may well be asked, 
whether the time has not come to expand 
the program of the Congress of Ameri- 
canists in such a way as to make it the 
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starting-point for an International Ethno- 
logical Congress. The number of students 
of America is limited, and many of the 
problems with which we are dealing can be 
understood only from a wider ethnological 
point of view. For this reason the meeting 
of Americanists conjointly with students of 
Africa, Polynesia and other countries in- 
habited by primitive people, and arranged 
in sections analogous to sections of other 
large congresses, would seem to become a 
necessity. 

The next congress will be held in 1910, 
the centennial of the establishment of the 
Argentine Republic and of Mexico. For 
this reason the congress has deemed it wise 
to accept the urgent invitations of these 
two countries, and to have two meetings in 
1910—in May, in Buenos Aires; and in 
September, in Mexico. In order to pre- 
serve the continuity of organization, 
Buenos Aires has been selected as the cen- 
ter of organization of this session. 

FRANZ Boas 





THE FOURTH INTERNATIONAL FISHERY 
CONGRESS 

Tue Fourth International Fishery Congress 
met in Washington on September 22, 1908, in 
response to an invitation extended by the 
Bureau of Fisheries on behalf of the United 
States government; the American Fisheries 
Society also joined in the invitation. The 
official auspices under which the meeting was 
held were further shown by an appropriation 
made by congress for defraying the legitimate 
expenses of the gathering. This series of con- 
gresses was organized and inaugurated at 
Paris in 1900, the intervening meetings being 
held in St. Petersburg (1902) and Vienna 
(1905). 

The foreign delegates gathered at the De- 
partment of State on the morning of the 
twenty-second, and were greeted by the acting 
secretary, Mr. Adee. The opening meeting 
was held at the hall of the National Geo- 
graphic Society, Hon. George M. Bowers, U. 
S. Commissioner of Fisheries, presiding. Ad- 
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dresses of welcome were made by Hon. Oscar 
S. Straus, secretary of commerce and labor, 
on behalf of the United States; by Hon. 
Henry L. West, commissioner of the District 
of Columbia, on behalf of the City of Wash- 
ington; and by Dr. Hugh M. Smith, president 
of the American Fisheries Society, on behalf 
of the society. A response in the name of the 
foreign delegates was made by Dr. P. P. C. 
Hoek, scientific fishery adviser of the Dutch 
government. The nomination of Professor 
Hermon C. Bumpus as president of the con- 
gress and of Dr. Hugh M. Smith as secretary- 
general was ratified, and fifteen vice-presidents 
from different countries represented were 
elected. Thereafter two sessions were held 
daily, the final meeting being on the after- 
noon of the twenty-fifth. 

The membership of the congress was larger 
than at the two previous meetings, numbering 
more than 400. Fifteen countries were repre- 
sented by official delegates, and 11 other coun- 
tries by delegates of societies and by private 
individuals. In addition to a number of dele- 
gates at large on behalf of the United States 
government, four executive departments and 
the U. S. National Museum and Smithsonian 
Institution were officially represented. There 
were also duly appointed delegates from 43 
American states and territories and 20 Ameri- 
can societies, clubs and institutions. There 
were in attendance many of the leading fishery 
workers of the world, and as a whole the 
gathering was more noteworthy from the 
standpoint of personnel than any similar meet- 
ing ever held in the western hemisphere. 

There were presented a large number of 
papers of exceptional merit and covering 
nearly every phase of commercial fishing, 
fishery legislation, aquiculture, acclimatiza- 
tion and scientific investigation of aquatic 
problems. Many of the papers were submitted 
in competition for the 18 cash prizes aggre- 
gating $2,200 offered by various institutions 
and individuals. The international jury ap- 
pointed for the purpose made the following 
awards: 

By the American Museum of Natural History, 
New York City: For an original paper describing 
and illustrating by specimens the best method of 
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preparing fishes for museum and exhibition pur- 
poses. $100 in gold. Awarded to Dwight Frank- 
lin, New York, N. Y. 

By the Museum of the Brooklyn Institute of 
Arts and Sciences, Brooklyn, New York: For the 
best paper setting forth a plan for an educational 
exhibit of fishes, the species and specimens that 
should be shown, the method of arrangement, and 
suggestions for making such an exhibit instructive 
and attractive. $100 in gold. Equally divided 
between Frederic A. Lucas, Museum of the Brook- 
lyn Institute of Arts and Sciences, and Roy W. 
Miner, American Museum of Natural History. 

By the Smithsonian Institution, Washington, 
D. C.: For the best essay or treatise on “ Inter- 
national regulations of the fisheries on the high 
seas, their history, objects and results.” $200 in 
gold. Awarded to Charles H. Stevenson, Bureau 
of Fisheries, Washington, D. C. 

By the United States Bureau of Fisheries, 
Washington, D. C.: For a report describing the 
most useful new and original principle, method 
or apparatus to be employed in fish culture or in 
transporting live fishes (competition not open to 
employees of the bureau). $200 in gold. Awarded 
to Dr. A. D. Mead, Brown University, Providence, 
Rhode Island. 

By the Wolverine Fish Company, Detroit, Mich- 
igan: For the best plan to promote the white- 
fish production of the Great Lakes. $100 in gold. 
Awarded to Paul Reighard, University of Mich- 
igan, Ann Arbor. 

By Mr. Hayes Bigelow, Brattleboro, Vermont, 
member of the American Fisheries Society: For 
the best demonstration, based on original investi- 
gations and experiments, of the commercial possi- 
bilities of growing sponges from eggs or cuttings. 
$100 in gold. Awarded to Dr. H. F. Moore, 
Bureau of Fisheries, Washington, D. C. 

By Dr. H. C. Bumpus, director of the American 
Museum of Natural History, New York City: For 
an original and practical method of lobster cul- 
ture. $100 in gold. Awarded to Dr. A. D. Mead, 
Brown University, Providence, Rhode Isiand. 

By Mr. John K. Cheyney, Tarpon Springs, 
Florida, member of the American Fisheries So- 
ciety: For the best presentation treating of the 
methods of the world’s sponge fisheries, the influ- 
ence of such methods on the supply of sponges, 
and the most effective means of conserving the 
sponge grounds. $100 in gold. Awarded to Dr. 
H. F. Moore, Bureau of Fisheries, Washington, 
D. C. 

By Professor Theodore Gill, honorary associate 
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in zoology, Smithsonian Institution, Washington, 
D. C.: For the best methods of observing the 
habits and recording the life histories of fishes, 
with an illustrative example. $100 in gold. 
Awarded to Dr. Jacob Reighard, University of 


Michigan, Ann Arbor. 
By Dr. F. M. Johnson, Boston, Massachusetts, 


member of the American Fisheries Society: For 
the best demonstration of the comparative value 
of different kinds of foods for use in rearing 
young salmonoids, taking into consideration 
cheapness, availability and potentiality. $150 in 
gold. Awarded to Charles G. Atkins, superin- 
tendent U. S. Fisheries Station, East Orland, 
Maine. 

By the New York Academy of Sciences, New 
York City: For the contribution, not entered in 
competition for any other award, which shall be 
judged to have the greatest practical value to the 
fisheries or fish culture. $100 in gold. Awarded 
to John I. Solomon, New York City, for a paper 
describing a process for preserving pearl-oyster 
fisheries and for increasing the value of the yield 
of pearls therefrom. 

For the other prizes there was either no 
competition or the papers were not adjudged 
to be of sufficient merit. 

Among the resolutions and views adopted by 
the congress were the following: (1) Express- 
ing pleasure that the long-standing fishery dis- 
pute between the United States and Great 
Britain affecting waters on the northeast coast 
of North America is to be submitted to settle- 
ment by arbitration; (2) commending the 
President of the United States for his stand 
in behalf of the conservation of natural re- 
sources; (3) advocating the establishment, in 
all countries having important fisheries, of 
national schools of fisheries and fish culture 
under government auspices; (4) urging the 
necessity of simplifying fishery laws by the 
elimination of qualifying clauses which often 
provide loopholes through which offenders may 
escape penalties and waters remain unpro- 
tected; (5) favoring the formation of the 
Appalachian Forest Reserve and other similar 
reserves which embrace the headwaters of im- 
portant streams; (6) advocating uniform 
measures on the part of the United States and 
Canada for the extermination or utilization 
of the dogfishes, in view of the great injury 
done thereby to the fishing industry; (7) re- 
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affirming the action of former International 
Fishery Congresses in recommending an inter- 
national oceanographic exploration of the 
Mediterranean in the interests of the fisheries ; 
(8) endorsing the proposition to issue a con- 
densed international dictionary of fisheries 
and fish culture, in which will be found in 
twelve or fourteen languages the names of the 
most important commercial fishes, fishing 
gear, fishing craft, fishery products, etc., 
weights and measures used in the fish trade, 
fish-cultural termini technici, ete. 

Among the many pleasant events occurring 
during the week of the congress were a recep- 
tion by the President of the United States 
(who was the honorary president of the con- 
gress); a reception by the secretary of Com- 
merce and Labor; a visit to the Library of 
Congress, where there was a special display 
of fishery literature; complimentary luncheons 
tendered by the American Fisheries Society, 
the Alaska Packers’ Association, and the Blue 
Ridge Rod and Gun Club; special exhibits of 
fishing craft and of specimens of fishes and 
reptiles at the National Museum, and of liv- 
ing fishes, hatching operations, and apparatus 
and products of the fisheries at the Bureau of 
Fisheries; a display of moving pictures of 
fishing, hunting, and logging scenes, through 
the courtesy of the New England Forest, Fish 
and Game Association, many of the views be- 
ing then shown for the first time; and a ban- 
quet at which the foreign delegates were 
guests of honor. 

The congress accepted the invitations of the 
Italian Fisheries Society and the City of 
Rome to hold the next meeting in Rome in 
1911, the fiftieth anniversary of the unification 
of Italy. 


MEMORIAL EXERCISES IN HONOR OF 
WILLIAM F. VILAS 

Memorial exercises in honor of William F. 
Vilas were held in the Armory at the Univer- 
sity of Wisconsin on October 20. The audi- 
ence, which numbered nearly 5,000, consisted 
of regents, faculty, students and alumni of the 
university, and citizens of Madison. Ex- 
Governor W. D. Hoard spoke on behalf of 
the 1egents; Chief Justice J. B. Winslow for 
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the state; Professor B. W. Jones for the col- 
lege of law; and President C. R. Van Hise on 
behalf of the university. 

After reviewing Colonel Vilas’s almost con- 
tinuous connection with the university in one 
capacity or another from the time that he 
entered as a preparatory student in 1852, until 
his death fifty-six years later, and after point- 
ing out the great service which he rendered 
his alma mater as a regent as well as a pro- 
fessor of law, President Van Hise spoke of 
the significance of the endowment of over $30,- 
000,000, from the Vilas will. President Van 
Hise said: 


The benefits of Colonel Vilas’s will are likely 
to influence the development of the university long 
before financial advantages are received. Those 
who are striving for the construction of the uni- 
versity along the highest as well as the broadest 
lines now have the powerful moral support of one 
of the ablest and most distinguished citizens that 
have ever lived in this state, of the man who by 
long study of educational problems in the uni- 
versity has the best right to speak as to its future. 
The will of Colonel Vilas is not merely a deed of 
gift to the university; it is a gift of his highest 
thought, matured through years of consideration 
of the educational problems of this state. It is, 
indeed, possible that this gift of his mind may be 
even greater in its influence on the development 
of the university than the gift of his property. 
Thus Colonel Vilas’s will is not merely a financial 
bequest; it is a profound state paper which is 
certain to influence perpetually the development 
of higher education in this commonwealth. 


President Van Hise explained that the will 
provides: first, for a theater, as a memorial to 
the beloved son, Henry Vilas, who was gradu- 
ated at the university in 1894, but who died at 
an early age; second, after providing for this 
memorial half of the income goes for scholar- 
ships and fellowships, for the support of art 
and music, and for the maintenance of ten re- 
search professorships with adequate salaries 
and assistants. He said: 


There can be no broader statement of endow- 
ment for research than that of the Vilas will. 
“These professorships,” the will reads, “are de- 
signed to promote the advancement of knowledge 
rather than to give instruction; not more than 
three hours a week, nor more than one hour in 
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one day shall be exacted of the incumbent for 
teaching, lecturing, or other instruction to stu- 
dents or otherwise. Any branch of human learn- 
ing may be selected as a subject for special study.” 
“The university may best be raised to the highest 
excellence as a seat of learning and education,” 
the will continues, “by abundant support in 
pushing the confines of knowledge: the special 
object of this trust.” 


As Dr. Van Hise points out: 


These research professorships, while not first in 
order, are placed “ first in importance among the 
purposes of the trust.” The provisions for their 
support, including liberal salaries, assistants, 
materials, a limited amount of instructional work, 
and relations with students, are an epitome of the 
situation in the best German universities, which 
are admitted to stand first among the institutions 
of the world in the advancement of knowledge. 
The accumulated university wisdom of the past 
century Colonel Vilas has concentrated in this 
great document for the advancement of knowledge. 





THE DARWIN ANNIVERSARY MEETING OF 
THE AMERICAN ASSOCIATION 


Tue program for the Darwin Anniversary 
meeting of the American Association is now 
practically complete. The following have ac- 
cepted the committee’s invitation to present 
papers on the subjects given: 


T. C. Chamberlin: Introductory remarks as 
president of the association. 

Edward B. Poulton: “History of the Theory 
of Natural Selection since Darwin.” 

J. M. Coulter: “The Theory of Natural Selec- 
tion from the Standpoint of Botany.” 

D. T. MacDougal: “The Direct Effect of En- 
vironment.” 

C. O. Whitman: “ Determinate Variation.” 

C. B. Davenport: “ Mutation.” 

W. E. Castle: “The Behavior of Unit Char- 
acters in Heredity.” 

D. S. Jordan: “ The Isolation Factor.” 

C. H. Eigenmann: “ Adaptation.” 

E. B. Wilson: “The Cell in Relation to Hered- 
ity and Evolution.” 

G. Stanley Hall: “ Evolution and Psychology.” 

H. F. Osborn: “Recent Paleontological Evi- 
dence of Evolution.” 


These papers, which will probably be pre- 


sented on Friday, January 1, will be published 
in a memorial volume. A dinner will be held 
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in the evening at which less formal speeches 
will be made. 





SCIENTIFIO NOTES AND NEWS 


Proressor H. F. Osporn will deliver the 
third series of the “Norman W. Harris 
Lectures” before Northwestern University, 
from December 3 to 11. The subject of the 
course is “The Age of Mammals in Europe 
and America.” The lectures treat of the 
Cenozoic period faunistically and from the 
standpoint of migrations between the old and 
the new worlds. According to the conditions 
of the lectureship they will be published sub- 
sequently in book form. 


Dr. THEOBALD SmiTH, professor of compara- 
tive pathology in the Harvard Medical School, 
will give a course of eight Lowell lectures on 
“Our Defenses against the Microorganisms 
of Disease.” These lectures, beginning March 
16, will be given on Tuesdays and Fridays. 


THE non-resident lecturer in mathematical 
physics at Columbia University for the year 
1908-9 is Professor Max Planck, of Berlin. 
In the latter part of April and the early part 
of May, 1909, he will deliver a course of 
lectures upon “ The Present System of Theo- 
retical Physics,” dealing particularly with the 
questions of reversibility, heat-radiation, and 
the principle of relativity. Details of the 
dates and subjects of the individual lectures 
will be published early in March. 


Proressor Bareson delivered an inaugural 
lecture at Cambridge University on October 
23, on “ The Methods and Scope of Genetics.” 


Dr. Wituiam P. Mason, professor of chem- 
istry at the Rensselaer Polytechnic Institute, 
of Troy, N. Y., gave the annual Founders’ 
Day address at Lafayette College, on October 
21, his subject being “ A Plea for a wider and 
better Extension of the Knowledge of Sanitary 
Science. The degree of LL.D. was conferred 
upon Professor Mason. 

In connection with the visit of the members 
of the Congress of Electrical Units to Cam- 
bridge University, degrees of doctor of science 
were conferred on Dr. S. W. Stratton, Pro- 
fessor Svante A. Arrhenius, Professor G. 
Lippmann and Dr. E. G. Warburg. 
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Mr. W. H. Homes, chief of the Bureau of 
American Ethnology, sailed for South Amer- 
ica on October 28, as delegate of the United 
States to the Pan-American Scientific Con- 
gress. He will return in February. During 
his absence Mr. F. W. Hodge will be in charge 
of the bureau. 


IN accordance with the current federal agri- 
cultural appropriation act, authorizing the es- 
tablishment of an experiment station in the 
Island of Guam, Dr. W. H. Evans, of the 
Office of Experiment Stations, has visited the 
island and selected a site for the station at 
Agaiia. The station will be conducted under 
the immediate supervision of the office, with 
H. L. V. Costenoble as agent in charge. 


Sm Danret Morris, Imperial Commissioner, 
West Indian Agricultural Department, has 
resigned. 

Mr. Roswett H. Jonnson has resigned his 
position as investigator at the Station for 
Experimental Evolution of the Carnegie Insti- 
tution at Cold Spring Harbor, N. Y., to be- 
come a consulting geologist. His manuscript 
on “ Determinate Evolution in the Color Pat- 
tern of the Lady Beetles ” is now in press. 


Dr. I. F. Lewis has returned from Europe, 
where he has been studying at Naples and 
Bonn, and has resumed his duties as professor 
of biology at Randolph-Macon College, Ash- 
land, Va. 

Sm JaGApIs CHANDRA Bose, M.D. (Cantab.), 
D.Se. (Lond.), professor of the Presidency 
College, Calcutta, addressed the Biological 
Club of the Massachusetts Institute of Tech- 
nology on October 22. His subject was “ The 
Plant as a Living Machine,” and the lecture 
was followed by a demonstration of plant 
responses, mechanical and electrical. 


Tue 347th regular meeting of the Middle- 
town Scientific Association was held in the 
Seott Laboratory of Physics, Wesleyan Uni- 
versity, on October 27, when Professor Her- 
bert William Conn delivered an address on 
“The Fight against Tuberculosis.” 

A MEETING of the Columbia Chapter of the 
Society of Sigma Xi was held with the de- 
partment of physics, on October 29. The 
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lecture of the evening was upon the subject 
“Modern Practise in Color Photography,” 
and Mr. Alfred Norton Goldsmith, B.S., the 
lecturer, described and illustrated by appa- 
ratus and specimens the present methods of 
producing color photographs. 


Dr. Wituiam R. Brooks, director of Smith 
Observatory and professor of astronomy at 
Hobart College, lectured recently at Wells 
College on “ Other Worlds than Ours.” The 
lecture was illustrated with stereopticon views 
and motion slides. 


A MEETING of trustees, faculty, students and 
alumni, to commemorate the life and work 
of the late Dr. D. C. Gilman, formerly presi- 
dent of Johns Hopkins University, will be 
held in McCoy Hall on the afternoon of 
Sunday, November 8. 


Dr. ApotpH WULLNER, professor of physics 
at Aachen, died on October 6, at the age of 
seventy-three years. 

THe deaths are also announced of Dr. A. 
W. Pohl, professor of chemistry at St. Peters- 
burg, at the age of fifty-eight years, and of 
Dr. Lissauer, of Berlin, known for his work 
in anthropology. 

Tue Astronomical and Astrophysical So- 
ciety of America will hold its next meeting, 
in the summer of 1909, probably at the Yerkes 
Observatory. The exact date has not yet been 
fixed, but it is expected to precede by a few 
days the Winnipeg meeting of the British 
Association for the Advancement of Science, 
which will open on August 25, 1909. 

THe steamer Pourquoi Pas, with the Char- 
cot Antarctic exploration expedition on board, 
arrived at Rio Janeiro on October 12, on its 
way to the South Polar regions, according to 
press dispatches. The ship will remain there 
for a week and the Geographical Society will 
give a reception in honor of the scientific staff. 
It will then proceed down the South American 
coast to Buenos Ayres, Punta Arenas and 
Ushushia, in Patagonia. Dr. Charcot will 
visit Loubet Land, which he discovered in 
1905, and from that point will proceed to 
Alexander Land. 


A MEETING of the Geographical Society of 
Philadelphia will be held at Witherspoon Hall 


SCIENCE 


[N.S. Vou. XXVIIT. No. 722 


at eight o’clock on Wednesday evening, No- 

vember 4, when the program will be: 

Annual address by the President: Mr. Alba B. 
Johnson. 

“Movement for the Conservation of Natural Re- 
sources’: Mr. Emory R. Johnson. 

“ Report on the Ninth International Geographical 
Congress”: Mr. Henry G. Bryant. 
THE program of the Forest Club of the 

University of Nebraska for the first semester 


of the academic year is as follows: 
October 6—“ Poplars and their Importance”: Dr. 

Bessey. 

October 20—“‘ Influence of Windbreaks ”: 

Tillotson. 

November 3—*“ Forest Surveys”: Professor Sears, 
November 17—‘ Gypsy and Brown-tail Moths”: 

Professor Bruner. 

December 1—‘“ Germination of Forest Seed”: Mr. 

MeNeel. 

December 15—*“ Forest Methods in the Rockies”: 

H. Stephenson and H. Greenamyre. 

January 6—*“ Problems in Forest Ecology”: Mr. 

Pool. 

Ar the recent meeting of the British Iron 
and Steel Institute Professor E. D. Campbell, 
of the University of Michigan, presented a 
paper on the constitution of carbon steels. 
According to an abstract in Nature he re- 
viewed the efforts that have been made to 
interpret the phenomena of the hardening and 
tempering of steel in the light of the phase 
rule. The analysis of the carbides obtained 
from martensite and from troostite in his 
laboratory appears to indicate marked disso- 
ciation, ionic as well as molecular, in the 
carbides from martensite, while the analysis 
of the carbides obtained from troostite would 
seem to indicate almost complete association 
and polymerization of the dissolved carbides, 
since the nitro-derivatives of the troostitic 
carbides are as dark in color as those obtained 
from equal amount of carbides derived from 
pearline. These results would indicate the 
probability that when martensite is heated 
from 0° C. to 200° C. there is progressive as- 
sociation of ionically dissociated carbides, and 
polymerization of the carbides of lower molec- 
ular weight into those of high molecular 
weight. This polymerization of dissolved 
carbides is apparently complete by the time 
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the metal has been converted into troostite. 
This conception of the changes which take 
place in the gradual conversion of martensite 
into troostite offers a simple and rational ex- 
planation of the progressive darkening of 
martensite with rising temperature from 0° C. 
to 200° C., and for the increase of what Heyn 
and Bauer term free carbon, but which is 
probably a condensation product of olefines of 
high molecular weight. It is suggested that 
there does not seem to be any inherent reason 
why the complete substitution of hydrogen by 
iron should prevent carbon atoms from as- 
suming relations to each other similar to 
those which they hold in hydrocarbons. The 
conception of the carbon compounds of iron 
as metallic derivatives of hydrocarbons sug- 
gests a possible explanation of many unsolved 
problems in the metallurgy of steel, as, for 
instance, how other elements, too small in 
amount in themselves to affect profoundly the 
properties of the steel, may enter into the 
carbon compounds and, by altering their con- 
stitution, bring about effects on the steel as 
a whole entirely out of proportion to the 
amount of the element present. 

Ar a convention at the University of 
Illinois to consider means of combatting 
tuberculosis in cattle, in session on October 13 
and 14, the methods followed successfully by 
the college of agriculture of the University of 
Wisconsin will be discussed with a view to 
adopting them in the state of Illinois. The 
prevalence of the disease in Illinois is be- 
lieved to be as great as it was in Wisconsin 
several years ago when the present plan of 
testing all dairy herds and segregating or de- 
stroying the tuberculous was adopted. Dean 
H. L. Russell, of the Wisconsin Agricultural 
College, delivered a lecture and post-mortem 
demonstration of the effects of the disease 
upon cattle. 

WE learn from the London Times that with 
the view of increasing the public utility of the 
collection of specimens .contained in the 
museum of the Royal College of Surgeons, 
the council of the college has arranged for a 
series of demonstrations to be given in the 
theater of the college during the present 
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session. The demonstrations will be given by 
the conservator, Professor Keith, and by the 
pathological curator, Professor Shattock. 
Specimens from the museum will be shown, 
and their bearings on general and surgical 
pathology discussed. The demonstrations, be- 
sides being of practical value to medical prac- 
titioners and advanced students, should also 
be of assistance to visitors of the college 
museum. The first demonstration of the 
series was to be given by Professor Keith on 
October 16, which is the one hundred and 
fifteenth anniversary of the death of John 
Hunter, the founder of the museum. 


THE program of the Harvey Society for its 
course of lectures during the winter of 1908-9 
is as follows: 

October 24—“ Intestinal Infection and Immunity 
in Tuberculosis”: Professor A. Calmette, di- 
rector of the Pasteur Institute of Lille, France. 

November 7—‘ Fever”: Professor W. G. MacCal- 
lum, Johns Hopkins University. 

November 21—*‘ Metabolism in Diabetes”: Pro- 
fessor Graham Lusk, University and Bellevue 
Medical College. 

November 28—* Therapeutics of Diabetes”: 
Wilhelm Falta, University of Vienna. 

December 5—“ Anaphylaxis”: Dr. M. J. Rosenau 
and Dr. John F. Anderson, United States Public 
Health and Marine Hospital Service. 

December 19—*“ Osmosis ”: Professor A. B. Macal- 
lum, University of Toronto. 

January 9—“ The Relation of the Liver to the 
Metabolism of Fat”: Professor J. B. Leathes, 
Lister Institute of Preventive Medicine, London. 

February 6—“ Some Problems in Immunity and 
the Treatment of Infectious Diseases”: Pro- 
fessor Philip Hanson Hiss, Columbia University. 

March 6—“ Heredity in Man”: Dr. C. B, Daven- 
port, Station for Experimental Evolution, Cold 
Spring Harbor, N. Y. 


The lectures are given under the patronage of 
the New York Academy of Medicine, on 
Saturday evenings at 8:30, at the Academy of 
Medicine, 17 West Forty-third Street. 
AccorpInG to a notice in the Journal of the 
American Medical Association, the second 
meeting of the International Association of 
Medical Museums was held in Washington, 
October 1 and 2. Dr. William G. MacCallum, 
Baltimore, was elected president; Dr. Sims 
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Woodhead, Cambridge, vice-president; and 
Dr. Maud E. Abbott, Montreal, secretary- 


treasurer. It was decided to publish a bul- 
letin and an editorial committee consisting of 
Drs. Aldred S. Warthin, Ann Arbor, Mich.; 
Dr. Aschhoff, Freiburg, Germany; and Dr. 
Frederick F. Russell, Washington, with the 
president and secretary ex-officio, was ap- 
pointed. Among the subjects discussed at the 
meeting were “ The Exchange of Specimens,” 
“Elevation of the Medical Museum as a 
Teaching Medium,” “Index Pathologicus,” 
“ Classification of Specimens,” and “ Methods 
of Technic.” The next meeting of the asso- 
ciation will be held in Boston in April next, 
following the meeting of the Association of 
American Pathologists and Bacteriologists. 

Atone the lines of the Erie Railroad in 
western New York a train will be run this 
fall by the New York State College of Agri- 
culture at Cornell. The train will be known 
as the “ Educational Special.” On board will 
be about a dozen senior members of the agri- 
cultural faculty. At each station, where a stop 
of forty-five minutes will be made, the pro- 
fessors will talk to the farmers and answer 
any questions that may be asked by seekers 
for information about improved methods of 
farming. Circulars and posters will be sent 
in advance, so that the exact time of the ar- 
rival of the train may be known. Towns on 
the main line, the Rochester division and the 
Hornell and Attica division and _ their 
branches will probably be visited and the 
party will be on the road about ten days. 

As a result of recent cooperative work with 
the state board of health of Rhode Island, the 
United States Geological Survey has accumu- 
lated a large amount of data in regard to 
textile and other factory wastes, the processes 
which produce them, their effects on streams 
into which they may flow, and methods by 
which their deleterious effects may be reduced 
to a minimum. This information will soon 
be made available to the general public 
through the medium of one of the survey’s 
water-supply papers. The factory wastes 
studied in detail are those resulting from wool 
scouring, cotton-yarn bleaching, cotton-yarn 
dyeing, and cotton-cloth bleaching, and from 


SCIENCE 





[N.S. Vou. XXVIII. No, 722 


the manufacture of fertilizer, glue and oleo- 
margarine. Experimental purification of the 
wastes was undertaken with varying results, 
The details of the experiments, with esti- 
mates of probable cost and degree of purifica- 
tion, will be given in full in the forthcoming 
paper. It was found that all the wastes 
studied can be satisfactorily purified at a 
reasonable expense. The sewage from the 
manufacture of fertilizer, glue and oleo- 
margarine contains enough valuable matter 
to pay the costs of treatment, and the recovery 
of wool fat and potash from wool-scouring 
liquor will in many cases result in a sub- 
stantial profit. The pollution of streams and 
consequent destruction of natural water re- 
sources by such liquid wastes therefore seems 
to be unwarranted. 





UNIVERSITY AND EDUCATIONAL NEWS 


A BILL has been introduced in the Vermont 
legislature appropriating $6,000 annually for 
the establishment of a department of pedagogy 
in Middlebury College. 

Proressor Liverna has given to Cambridge 
University almost the whole of the apparatus 
and material belonging to him in the chemical 
laboratory. 

Tue attendance at the University of Cin- 
cinnati this year, exclusive of the external 
students, is as follows: liberal arts, 409; engi- 
neering, 191; teachers, 191; medical, 119; law, 
82; graduate, 85. 

We learn from the Experiment Station 
Record that in accordance with the law passed 
by the first state legislature of Oklahoma 
providing for the establishment and main- 
tenance of agricultural schools of secondary 
grade in each supreme court district of the 
state, two schools have been established this 
year, one known as the Murray State School 
of Agriculture, located at Tishomingo in 
Johnston County and the other at Warner in 
Muskogee County. These state schools will 
offer no courses of instruction other than in- 
dustrial courses. Each school has an appro- 
priation for the first year of $20,000 for build- 
ings and $12,000 for maintenance. One fourth 
of the maintenance fund for each school must 
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be expended in developing agricultural experi- 
ments in the field, barn, orchard, shop and 
garden. The Tishomingo School has 120 acres 
of land and the Warner School, 160 acres. 
These and the other similar schools in the state 
will be under the supervision of the state com- 
mission of agricultural and industrial educa- 
tion, which consists of the state superintendent 
of public instruction, the president of the state 
board of agriculture and the president of the 
Agricultural and Mechanical College. The 
Murray School will open this fall and will be 
in session eight months. 

Dr. AtBertT Ross Hitt will be inaugurated 
as president of the University of Missouri on 
December 10. The principal speaker will be 
Dr. J. G. Schurman, president of Cornell 
University. 

Mr. R. J. H. DeLoacn, botanist to the 
Georgia Experiment Station, has resigned to 
accept a professorship of cotton industry in 
the State Agricultural College at Athens. 

Tue following appointments have been made 
in the philosophical department of the Uni- 
versity of Michigan: DeWitt H. Parker, 
Ph.D. (Harvard) to be instructor in philos- 
ophy; F. C. Dockeray, A.B. (Mich.), and 
Elmer C. Adams, A.B. (Mich.), to be assist- 
ants in psychology. 

Instructors at the University of Cincinnati 
have been appointed as follows: Harry Louis 
Wieman, biology; Charles N. Moore, mathe- 
maties; Taylor S. Carter, physics; Joseph 
Eugene Root, civil engineering; Howard A. 
Dorsey, mechanical engineering, and Murrell 
Edwards, physical education. 

Mr. A. R. Brown, who recently returned 
from an anthropological expedition to *he 
Andaman Islands,-has been elected to a fellow- 
ship at Trinity College, Cambridge. 





DISCUSSION AND CORRESPONDENCE 


THE TEACHING OF MATHEMATICS TO ENGINEERS 

To THe Eprtor or Science: Doubtless many 
physics teachers in our technical schools and 
universities have followed with great interest 
the spirited discussion on the teaching of 
mathematics to students of engineering, re- 
cently published in Science, and I have been 
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wondering if any of them had the same un- 
comfortable feeling which I had while listen- 
ing to some of the criticisms. Again and 
again I could not help but think of a well- 
known biblical quotation about the mote and 
the beam. Professor Franklin’s letter, Oc- 
tober 2, shows that I do not stand alone in 
this matter. 

Aside from actual deficiencies in the 
knowledge of mathematics depending upon 
local conditions and personal aptitude, it is 
apparent that our students beginning engi- 
neering subjects show often a deplorable lack 
of ability to express practical problems in 
mathematical form and to properly interpret 
the results after the formal operations upon 
the mathematical equations have been com- 
pleted. As Professor Slichter says: “ They 
very generally lack the power to do anything 
with the mathematics they have been taught.” 
The statement that mathematics is nothing 
but a tool for the future engineer means that 
it is only the teaching of the mere mechanical 
operations enabling the student to solve cer- 
tain equations. Whoever uses the phrase in 
this sense confounds the tools of mathematics 
which he borrows from it, with the science 
itself, and it would be better for him to study 
a little more real mathematics. 

I believe, however, that we all agree that 
it is highly desirable that our students in 
engineering should obtain a greater skill in 
handling these tools, falsely called mathe- 
matics. But who is responsible for their lack 
of skill? Considering the small amount of 
time allotted to mathematics in many of our 
schools, the blame can not well be placed upon 
the teachers of this science alone; it is a 
severe impeachment of the teachers of engi- 
neering and—of the teachers of physics. 

It seems remarkable that only in a few 
instances during the whole discussion was 
any mention made of physics. Do the stu- 
dents pass directly from mathematics to the 
purely engineering courses? If so, it is a. 
grave mistake. Students taking elementary 
mathematics have very little knowledge of 
physical facts and it was well said: “To 
illustrate a new mathematical principle by an 
application to a science with which a student 
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is not familiar is to befog and not to illumine 
the subject.” 

The transition from mathematics which 
“develops the quantitative reasoning power 
and ability to think mathematically” to the 
application of this power to concrete problems 
is one of the hardest steps to take and—in 
spite of the Perry movement—it is the 
province of physies to help the student to 
make this step. Realizing this difficulty we 
have introduced in the course of physics for 
engineering students of the University of 
Iowa “problem hours,” 7. e., the class is di- 
vided into small sections spending under the 
supervision of an instructor one afternoon a 
week in the solution of concrete problems. 
The results are highly satisfactory. Of 
course there are always some “ abstract” 
thinkers who are unable to grasp the meaning 
of the problems, and the sooner they are made 
to see that they were not meant for engineers 
the better. 

The only objection to the introduction of 
the problem hours is that too little time will 
be left for experimentation and recitations. 
The engineering courses are so overcrowded 
with “practical” subjects that the funda- 
mentals, mathematics and physics, are more 
and more crowded into the background. 
Make the foundation broad enough to build 
upon it the increased number of technical 
courses. Give us more time and, if necessary, 
lengthen the engineering course. The Uni- 
versity of Minnesota has already done so and 
its good example should be followed in other 
institutions. 

The time given to physics should be one 
and one half years. Where the entrance re- 
quirements are sufficiently high the study of 
mechanics in physics may well be taken up 
in the second half of the first year, after the 
course in trigonometry has been completed 
and before the students have forgotten what 
they have learned in it. The whole semester 
should be devoted to this subject, while the 
whole of the second year is given to the re- 
maining part of physics, taking advantage, 
during the latter part of the course, of the 
training in calculus. 

Thus in closely correlating the two neces- 
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sary elements, (1) the teaching of methods 
and principles of mathematical thinking, in 
the courses in mathematics and (2) the ap- 
plication of these methods to concrete prob- 
lems, in physics, the student will be properly 
prepared to take the last step, namely, to 
obtain technical results, in his engineering 
courses. 


K. E. Gutue 
Iowa City, Iowa 


CONCERNING THE REAL UNICORN 


IN a certain issue of Scrence (February 2, 
1906, Vol. XXIII, p. 195) Mr. C. R. Eastman 
contributed an exceedingly interesting article 
under “ Notes on the History of Natural Sci- 
ence,” on “The Real Unicorn.” In setting 
forth the facts as to the origin of this 
fabulous animal, brought to the notice of the 
western world by Ctesias, Mr. Eastman con- 
cludes that the source of this strange creature 
of the medieval mind is to be traced to certain 
relief profiles described by Ctesias as graven 
on the walls of the Persian court at Persepolis 
and figuring some “ Asiatic ruminant new to 
the Greeks, with the two horns appearing in 
side-view as one.” To the animal so depicted 
Ctesias gave the name of “unicorn” or 
“ monoceros.” 

Unquestionably Mr. Eastman’s view as to 
the unicorn’s zoological position is probably 
close to the real facts. It remains to de- 
termine, if possible, what species of “ Asiatic 
ruminant” can stand sponsor for the fabulous 
creature. Some horned beast known to the 
ancient Persians, the horns of which would 
appear as a single horn in profile and would 
point forward when the animal’s muzzle was 
held downward as in the defensive attitude or 
when grazing, could be the only one so pic- 
tured as to give rise to the idea of a “ uni- 
corn” or “monoceros.” Such a_ beast, I 
think, may be seen in the male Nilghai 
(Boselaphus tragocamelus), an Indian ante- 
lope, ranging at present from the southern 
foothills of the Himalaya to beyond Mysore, 
though most abundant in the central parts 
of Hindustan. Any one standing alongside 
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of a Nilghai can see at once how the spike- 
like horns spring straight upward, bending 
slightly forward, and how the near horn hides 
its fellow. 

The knowledge of this animal would un- 
doubtedly have reached the ancient Persian 
civilization from the trans-Indus region, and 
the artists of the period would very naturally 
have graven but a single horn in bas-relief 
profile. Further evidence that this animal 
was known to the ancient Persians is to be 
found in the name _ itself—“ Nilghai,” or 
“Nylghau,” being of Persian origin and 
meaning “blue bull.” The species first be- 
came known to the modern world of Western 
Europe about 1745, and was described and 
figured in Philosophical Transactions for that 
year by Dr. Parsons, in a paper entitled “ An 
Account of a Quadruped brought from 
Bengal, and now to be seen in London.” In 
Philosophical Transactions for 1770 Dr. Will- 
iam Hunter published a very full account of 
this animal from living specimens brought to 
England, and bestowed upon it the native 
name “ Nylghau.” 

As the unicorn of Ctesias failed to 
materialize in the fauna of any country, it 
was relegated to the land of fabulous crea- 
tures, and became conventionalized in the art 
of the ancient and medieval world. If, as Mr. 
Eastman points out, its origin is to be found 
in the bas-reliefs on the walls of Persepolis, 
then, undoubtedly, it must have been a figure 
from some living prototype, and this proto- 
type could, it seems to me, be none other than 
the Nilghai, the only Asiatic ruminant with 
horns so placed as to give rise to such a con- 
ception. 

SPENCER TROTTER 

SWARTHMORE COLLEGE 





SCIENTIFIC BOOKS 


A Manual of the North American Gymno- 
sperms, exclusive of the Cycadales, but to- 
gether with certain exotic species. By 
Davin Pearce PenHattow, D.Se., Mac- 
Donald Professor of Botany, McGill Uni- 
versity, Svo, pp. viii + 374, with 48 text 
illustrations and 55 plates. Boston, Ginn & 
Company, The Atheneum Press. 1907. 
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The book is prepared for “ working 
botanists,” “engineers, and especially forest- 
ers.” For the latter the author hopes that his 
histological diagnoses may be of great value 
in the difficult task of identifying the various 
species of coniferous woods in the absence of 
the usual botanical data. The author tells us 
that 


The present work had its origin in 1880 in an 
attempt to construct a system of classification for 
the North American Coniferae based upon the 
anatomy of the vascular cylinder of the mature 
stem. The fundamental idea was that such a 
classification would prove of great value in the 
identification of material used for structural pur- 
poses, but investigations had not been carried 
very far when it became manifest that some such 
arrangement was imperatively demanded in other 
directions and for purposes of a more strictly 
scientific character. 


The author here refers to the value of such 
data in the study of fossil plants. 

The book is divided into two parts, the 
first, devoted to the general anatomy of the 
conifers, covering half of the volume. In this 
the reader or student finds very useful general 
directions for the preparation of material, dis- 
cussions of growth-rings, tracheids, bordered 
pits, medullary rays, wood parenchyma, resin 
passages, etc. In part second the author 
arranges and describes the genera and species 
of North American Gymnosperms (exclusive 
of Cycadales) under three orders, viz., Cor- 
daitales (including the extinct Cordaites, and 
the surviving Dammara, and Araucaria), 
Gingkoales (including the surviving Gingko) 
and Coniferales (including seventeen genera 
of surviving or recent gymnosperms). Here 
we have the species of each genus separated 
by means of a convenient key. Then we have 
the species arranged systematically, and in 
each case the scientific name is first given, 
with a citation of the authority. Next fol- 
lows a paragraph descriptive of the transverse 


-section, a second for the radial section, a third 


for the tangential section. For extinct species 
the mode of fossilization and the geological 
position are given, while for living species 
data are given as to specific gravity, fuel 
value, strength, etc., and geographical distri- 
bution. 
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An appendix in which the anatomical char- 
acters are brought together for easy compari- 
son, a list of the literature cited, and a good 
index close the text, following which are the 
plates, all excellent half-tone reproductions of 
photomicrographs of wood sections. 

In the chapter on general phylogeny the 
author gives us his ideas as to the phylogeny 
of the Coniferales in a suggestive diagram 
(page 161). Proceeding from the main stem 
of the Cyeadofilices are two considerable 
branches the Cycadales (including Bennetti- 
and Cycadaceae), while the other 
through Poroxylon soon  subdivides into 
Cordaitales (Cordaites, Dammara, Walchta 
and Araucaria), Gingkoales and Coniferales. 
In the latter Taxaceae and Podocaepaceae 
constitute a primitive side line: later we find 
Taxodineae, then as another side line Cupres- 
sineae, while the main line terminates in the 
close group, Abies, Tsuga, Pseudotsuga, Picea, 
Larix, Pityorylon, Pinus. The last-named 
genus is regarded as the highest differentia- 
tion of the Coniferales. 

Cuartes E. Bessy 

THe UNIVERSITY OF NEBRASKA 
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Royal Society of London Catalogue of Sci- 
entific Papers, 1800-1900. Subject Index, 
volume I., Pure Mathematics, Cambridge; 
at the University Press. 1908. Pp. lviii 
-+- 666. 

This is the first volume of a subject index, 
which is to be published as “separate index- 
volumes for each of the seventeen sciences of 
the schedule of the International Catalogue, 
viz., mathematics, mechanics, physics, chem- 
istry, astronomy, meteorology, mineralogy, 
geology, geography, paleontology, biology, 
botany, zoology, anatomy, anthropology, phys- 
iology and bacteriology.” This index will com- 
plement the great Catalogue of Authors which 
is being issued by the same society and of 
which twelve large volumes (1800-1883) have 
been published, while the volumes covering the 
period from 1884 to 1900, inclusive, are in 
preparation. These two catalogues will have 
close contact with the “International Cata- 
logue of Scientific Literature ” which contains 
an author and a subject catalogue of the sci- 
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entific publications beginning with 1901, 
The present work is arranged in accordance 
with the schedules of the different sciences 
which form the basis of the International 
Catalogue. 

The preparation of a complete subject index 
of the scientific papers published during the 
nineteenth century is an enormous underta- 
king which can, however, be well justified by 
the usefulness of such a work when completed. 
The volume before us is said to contain 38,- 
748 entries referring to 700 serials. While 
these numbers may appear large, yet they are 
too small for a complete index of the mathe- 
matical papers appearing during the nine- 
teenth century, and it is not difficult to point 
out omissions. In fact, a number of fairly 
well-known mathematical periodicals were 
overlooked altogether, and a complete list of 
mathematical papers would have demanded 
reference to about 1,100 periodicals instead of 
to 700. As instances of omitted periodicals 
we may mention, Zeitschrift fiir mathemati- 
schen und naturwissenschaftlichen Unterricht 
and the American Mathematical Monthly. 

Although the volume under review exhibits 
clear evidences of incompleteness, it contains 
such a large amount of information in a 
convenient form that it is difficult to see how 
a live mathematician can afford to get along 
without it, especially since there is no other 
work in existence which can take its place. 
By limiting itself to periodic literature, 
it complements Wolffing’s “ Mathematischer 
Biicherschatz” (1903), which aims to give a 
complete list of the most important mathe- 
matical text-books and monographs published 
during the nineteenth century. Unfortu- 
nately, Wélffing’s work, arranged under 313 
headings, is still less complete than the one 
under review, and presents numerous other 
evidences of hasty preparation. 

A very commendable feature of this great 
bibliographical undertaking of the Royal 
Society is that it tends to make it easier to 
keep in touch with the advances that are 
being made in several great subjects of sci- 
entific inquiry. If the volumes devoted to the 
various subjects are parts of the same set 
and are arranged according to the same gen- 
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eral plan, the scholar is much more apt to 
acquaint himself with advances outside of his 
particular field, and thus such an arrangement 
tends, at least in a slight degree, towards 
maintaining that community of interest and 
sympathy which is so helpful in the harmoni- 
ous development of science. As Darboux 
pointed out in his recent address before the 
International Congress of Mathematicians at 
Rome, there is danger of estrangement even in 
a single science, and this danger is still more 
real as regards the various sciences which 
should be mutually helpful. 

In arranging the material of the present 
volume we are told that it frequently became 
necessary for a specialist to examine the 
articles in some detail, as the headings were 
often too vague to give a definite idea in 
regard to the results which were reached in 
the articles. This is especially true of those 
which appeared between 1884 and 1900, while 
most of the earlier papers were classified ac- 
cording to their headings. Although great 
care seems to have been exercised, it is not 
difficult to find instances where the classifier 
did not exhibit sufficient knowledge of the 
subject. For example, it is difficult to see 
why a note on “Test of a simple group” 
should be classed under general group theory 
while such a general article as that of Dyck 
on “Groups of discrete operations” is classed 
among the more special articles on discrete 
groups of finite order. An instance where the 
classification according to the headings of 
articles is entirely misleading is furnished by 
the papers by Cockle which appeared in vol- 
umes VI., VII. and VIII. of the Cambridge 
and Dublin Mathematical Journal, under the 
title of “Method of vanishing groups,” al- 
though they relate to a species of indeter- 
minate analysis and have nothing in common 
with what is now regarded as group theory. 
In the present volume they appear, however, 
under this general heading. 

An instance where the classifier seems to 
have misunderstood the meaning of a tech- 
nical mathematical term is furnished by the 
note on permutants, published by Bilenki in 
Nouvelles Annales de Mathématiques (1900). 
As the heading implies, this note relates to the 
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theory of matrices, but it is classified with 
substitutions and permutations in the present 
volume. It may be of interest to observe that 
the term permutants does not appear in 
Miiller’s “ Mathematisches Vocabularium,” al- 
though this valuable work contains more than 
ten thousand technical terms with their 
French equivalents. 

These instances suffice to make it clear that 
the scholar can not regard the present index 
as final authority, either as regards complete- 
ness or as regards reliability. On the other 
hand, extensive historical research among the 
literature of the historical century will still 
be richly rewarded. The present volume will, 
however, be of great assistance in making 
such research on the part of the mathema- 
tician more effective, and it is to be hoped 
that later editions will be free from many 
imperfections which could scarcely have been 
avoided in the first edition of such a very 
extensive work. The undertaking is a highly 
laudable one and bespeaks in clear terms a 
willingness to render an important service, 
which offers little reward beyond the pleasure 
in rendering such a service. From this view- 
point the bibliographical activity of the pres- 
ent time exhibits a most inspiring picture of 
the trend of thought actuating scientific men. 

G. A. MILLER 


UNIVERSITY OF ILLINOIS 





NOTES ON ENTOMOLOGY 


Tue Germans have always been considered 
the authorities on forest entomology, and 
their text-books the standards. Now a most 
excellent work has been issued in English by 
A. T. Gillanders.* Mr. Gillanders is manager 
of the forests of the Duke of Northumberland, 
and so has had much practical experience. 
The insects are considered under the order to 
which they belong; there being tables to 
families, and often to the genera. After each 
group there is a short bibliography. Many 
of the illustrations are photographs of injured 
parts of the tree, and of the insect upon it. 
The last chapter contains a list of trees with 
their injurious insects. Perhaps the weakest 


1“ Forest Entomology,” pp. 422, figures 351. 
W. Blackwood and Sons, London, 1908. 
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part of the volume is the insufficient treat- 
ment of larval forms; and the author could 
have found much information on the life 
history of many species by consulting the 
pages of the various English entomological 
journals. 


RECENT numbers of the “Genera Insect- 
orum” include the Brenthide (fase. 65, pp. 
88, 2 pls., 1908), a family of curious elongate 
beetles allied to the true weevils. The author 
is H. von Schénfeldt. He catalogues 111 
genera and 624 species, almost all of which 
are tropical. This part appears to be well pre- 
pared. Professor V. L. Kellogg treats of the 
Mallophaga (fase. 66, pp. 87, pls. 3, 1908). 
Although it treats of the species of the world, 
it is very much less useful than several of the 
author’s previous publications dealing with 
American forms of this order. Dr. G. Ender- 
lein has reviewed the neuropterous family 
Coniopterygide (fase. 67, pp. 18, pls. 2, 1908). 
As before, the author has published, a few 
years ago, a very much more valuable mono- 
graph of the group. Dr. F. Hendel presents 
the sub-family Lauxanine of the dipterous 
family Muscide (fase. 68, pp. 66, pls. 3, 1908). 
There is a general account of the biology, and 
the generic characters seem to be thoroughly 
elucidated. Albert Bovie is the author of 
three fascicles on parts of the great family 
Curculionide, or weevils. Fase. 69—Enti- 
mine, pp. 7, 1 pl; fase. 70, Cryptodermide, 
pp. 3, 1 pl.; fase. 71, pp. 11, 1 pl—Alcidine. 
All of the forms are tropical. A useful 
feature is the figuring of a number of types. 


An article of great interest to all ento- 
mologists is that by Mr. W. F. Kirby on the 
length of life of British entomologists.? Mr. 
Kirby has looked up the figures for 309 
persons and finds that entomologists live 
much longer than many other classes. He 
suggests that the list should induce insurance 
companies to offer reduced rates to entomolo- 
gists. The greatest number of deaths (15) 
occurred at the age of 72; the next (12) at 
65; the next (10) at 74; 9 at 58, at 60, at 
62, at 66, at 67 and at 70; 8 at 76 and at 


*“ On the Longevity of British Entomologists,” 
Zoologist (4), XII., 216-221, 1908. 
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82; 9 lived over 90 years. It is hardly pos- 
sible that figures for American entomologists 
would produce as favorable results. 


Dr. E. Bercrotu is the author of a very 
useful catalogue of the species of the 
Hemipterous family, Pentatomide,* that have 
been described since the catalogue of Lethierry 
and Severin, which was issued in 1893, 
These fifteen years have witnessed great ac- 
tivity in this family; no less than 1,000 
species have been added, and 140 new genera 
proposed during this time. Africa has fur- 
nished a larger proportion of the new forms 
than any other continent; South America and 
Australia are well represented, but the Central 
American region is scarcely mentioned. 


Dr. O. M. Reuter has given a notice of 
changes in names and synonymy preliminary 
to a monograph of the Nabide.* A number of 
species considered are from the United States. 
The Reduviolus limbatus of Europe he records 
from Canada and Colorado, and our little 
Carthasis, previously considered as the Mexi- 
can species, he describes as C. contrarius. He 
also describes a new species from California. 
It is with great regret that we learn that Dr. 
Reuter can not do further original work on 
insects. 


AUSTRALIAN mosquitoes are treated by 
Thos. L. Bancroft in a recent number of the 
Annals of the Queensland Museum (No. 8, 64 
pages, 1908). He has taken 32 species in 
Queensland, gives full descriptions of them, 
and often notes on the habits of the adults. 
Only four species are common enough to be a 
nuisance, and two of these were introduced, 
Culex fatigans and Stegomyia fasciata. 


Mr. R. Demoutu has made an extensive at- 
tempt to homologize the various parts of the 
cibarian structure of bees.” He gives a com- 
parative account of the morphology of the 


*“ Enumeratio Pentatomidarum post Catalogum 
Bruxellensem descriptarum,” Mém. Soc. Entom. 
Belg., XV., pp. 130-200, 1908. 

*“ Bemerkungen iiber Nabiden, nebst Beschreib- 
ungen neuer Arten,” Mém. Soc. Entom. Belg., 
XV., pp. 87-130, 1908. 

*“ Die Mundteile der solitiiren Apiden,” Zeitschr. 
wissensch. Zool., XCI., 1-51, 1908. 
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mouth parts in all of the principal genera of 
bees. There are chapters on the function of 
the tongue, and on the adaptation of the 
mouth parts to the flowers visited by the bees. 
There are many text-figures, and two fine 
double plates. 

Tue British Museum (Nat. Hist.) has 
issued an illustrated guide to the insects ex- 
hibited in its halls; evidently prepared by Mr. 
Waterhouse.® There is a general account of 
insects, and full treatment of the lower orders. 
The Coleoptera and Hemiptera are barely 
mentioned, as the series is not completed in 
these groups; and of the Diptera only the 
blood-sucking forms receive attention. A 
number of the illustrations are photographs of 
nests of wasps, ants and termites. 


Mr. M. T. Swenk has given a revision of 
our species of a part of the large genus of bees 
—Colletes.. He treats of the species which 
have black hair on the thorax of the female; 
these are 26 in number. Besides the technical 
descriptions, which appear very complete, 
there is much matter on the distribution, 
flower-habits, etc., of the various species. The 
three plates illustrate the seventh ventral 
segment of the male. It is unfortunate that 
the reprint bears no indication of the journal 


of which it forms a part. 
NatHan BANKS 





SPECIAL ARTICLES 


ON A COMMUNICATION BETWEEN THE AIR-BLADDER 
AND THE EAR IN CERTAIN SPINY-RAYED 
FISHES 


A CONNECTION between the air-bladder and 
the ear in spiny-rayed fishes has been touched 
upon from time to time since Weber described 
the elaborate connection between these organs 
in the Osteriophysi (cat-fishes, minnows, etc.) 
brought about by the chain of ossicles which 
bears his name. In the spiny-rayed fishes, 
however, this connection has usually been 
through the apposition of the air-bladder to a 


*“ A Guide to the Exhibited Series of Insects,” 
with 62 illustrations, 57 pages, London, 1908. 

"“ Speeitie Characters in the Bee Genus, Col- 
letes,” pp. 43-102, 3 pls., 1908; University of 
Nebraska, Contrib. Dept. Entom., No. 1. 
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cartilaginous wall where certain of the lateral 
cranial bones have failed to come together to 
complete the bony wall of the lower part of 
the pterotic capsule. The perilymph which 
bathes the inner surface of the cartilaginous 
wall and the auditory organs completes the 
communication. Such is the case in Lotella’ 
and in Myripristis. 

Recently I have found in Nematistius pee- 
toralis a more highly specialized connection 
between the ear and the air-bladder than has 
been noticed before among the spiny-rayed 
fishes; the connection in this case being 
brought about through a long tunnel actually 
penetrating the basioccipital bone and be- 
ing confined to that bone at its lower end. 

In Myripristis (M. occidentalis) the lower 
part of the pterotic capsule is separated off as 
a special sacculus or otolith chamber in the 
outer wall of which is a large cartilaginous 
area between the prootic in front, the basi- 
occipital below and the exoccipital above and 
behind. To this cartilage a large prolonga- 
tion from the air-bladder is broadly attached. 

In Holocentrus (H. ascensionis) this condi- 
tion is somewhat modified. On the side of the 
cranium the otolith chamber forms an 
elongate and tube-like prominence, which is 
extended backwards to the side of the occipital 
condyle, where it opens widely through a sym- 
metrical, round, smooth aperture. The side of 
the otolith chamber is mostly formed by the 
prootic prolonged backwards, though the exoc- 
cipital above and the basioccipital below as- 
sist materially.” The length of the chamber 
is nearly filled by a very large otolith. This 
posterior opening, though obviously of a more 
highly specialized character than in Myri- 
pristis, still occurs between the same bones. 
It apparently has no cartilaginous covering 
homologous with the cartilaginous lateral area 
in Myrtpristis, but the thin inner membrane 
of the air-bladder forms a sort of a loose 


* Reported on by T. J. Parker, Trans. N. Zeal. 
Inst., 1882, Vol. 15, p. 234. 

*For a picture of the cranium of Holocentrus 
ascensionis showing the exterior of the otolith 
chamber see “The Osteology of Some Berycoid 
Fishes,” Starks, Proc. U. 8. Nat. Mus., Vol. 
XXVII., p. 611. 
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tympanum over it, while the thicker, more 
fibrous, outer membrane is attached to the 
bone around the mouth of the opening. The 
air-bladder is further anchored anteriorly by 
a stout Y-shaped ligament firmly attached to 
the basioccipital. The otolith chamber opens 
above into the brain chamber at about the 
middle of its length by a rather small (as com- 
pared with other fishes) foramen through 
which the sacculus communicates with the 
utriculus and the other auditory elements. 

Peculiarly Holocentrus suborbitalis Gill, a 
hitherto supposedly closely related species, has 
no posterior opening from the otolith chamber, 
the chamber does not form a tube-like promi- 
nence at the side of the cranium, the otolith 
is comparatively small, and the air-bladder 
does not extend forward to the cranium. 
These characters seem of sufficient importance 
to make suborbitalis the type of a distinct 
genus, for which the name Adtoryz is pro- 
posed. 

In a prepared dry cranium of Nematistius 
there appears no long tube-like otolith cham- 
ber at the side of the cranium, but at each 
side and just below the occipital condyle there 
is a sudden bulging of the basioccipital bone 
containing the wide-open mouth of a long 
tunnel leading upward to the brain chamber, 
and opening into the latter in the same way 
and at the same place that the otolith chamber 
of H. ascensionts opens into it. In a dissec- 
tion prepared from an alcoholic specimen a 
small otolith is found in the upper end of the 
tunnel. Into the lower part of the tunnel the 
air-bladder projects, lining it with a delicate 
membrane; and near the middle of the tunnel, 
at its narrowest part, the air-bladder closes it, 
thus forming a delicate membranous pocket. 

The auditory connection in the case of 
Nematistius, where a special tunnel is opened 
through the bone to accommodate it, is obvi- 
ously of a deeper-seated nature than in any of 
the other examples where advantage is taken 
of interossified areas even though these areas 
have become somewhat specialized. The small 
taxonomic value of the connection of the air- 
bladder to the ear is illustrated in Adioryx 
and Holocentrus, where in one case the con- 
nection is absent while in the other it is 
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present and with the cranial bones modified 
to accommodate it. It can probably be used 
only in showing relationship between species 
or genera at the most. The condition ag it 
exists in Nematistius may prove of greater 
value in this respect. 

Epwin CuHapin Starks 


A NEW SOIL SAMPLER 


A LABORATORY study of the physical char- 
acteristics of soils has come to be considered 
of primary importance in soil investigations. 
Much has been done within recent years 
toward studying soils from this standpoint 
with air-dried samples. Comparatively few 
attempts, however, have been made to study 
samples which possessed the texture, struc- 
ture, moisture content and other features 
found under field conditions. For many rea- 
sons, investigators can not materially add to 
our knowledge as long as data are secured only 
from air-dried samples. Real progress in re- 
search can begin only with the use of ap- 
paratus designed to take samples of adequate 
volume and of such character as will enable 
the investigator to deal in the laboratory with 
samples which possess essentially the same 
physical properties as are possessed by the 
soils in the field. 

Many devices and methods have been intro- 
duced for soil sampling.’ For general phys- 
ical and chemical analytical work the 
standard methods of sampling are all essen- 
tially the same and each of them has proven 
more or less satisfactory for the purpose for 
which it was devised. 

However, with one or two exceptions none 
of the methods of sampling which have thus 
far been introduced makes it possible to bring 
to the laboratory a sample of soil in the condi- 
tion in which it rested in the field. 

In the method of sampling proposed by the 
investigators at Rothamsted, a steel or brass 
frame, fitted with a keen cutting edge and 
open at top and bottom is driven into the soil 
by repeated blows with a wooden or iron 

*See Wiley’s “ Principles and Practise of Agri- 
cultural Analysis,” Vol. I., pp. 61-85, for a dis- 
cussion of methods for sampling soils. See, also, 
Hall’s “ The Soil,” pp. 45-48. 
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hammer to any desired depth or until its upper 
edge is level with the surface of the soil. 
This method has objections. For example, 
the core of soil within the frame is generally 
more or less compacted during the process of 
sampling. For this reason, the sample of soil 
does not possess unchanged physical char- 
acteristics, and hence it can not be used to 
advantage in a study of many of the more 
important physical properties of the soil. 

A method of sampling which more closely 
meets the requirements of the soil physicist, 
who desires to determine the permeability of 
soil to water or air and to study other phys- 
ical properties, has been proposed by Whitney, 
and is described by Wiley in the following 
words: 

An excavation two feet square and eighteen 
inches deep is made in the soil. On one side of 
this hole the sample of soil or subsoil is secured 
by means of a narrow saw blade and a sharp 
carving knife. The sample of soil should be two 
inches square and from three and a half to four 
inches long. It is placed in a brass cylinder three 
inches long and three and a quarter inches in 
diameter. The open space in the cylinder is filled 
with paraffin heated just to its melting point. 


This method, also, is open to objections. In 
the first place, it is often difficult to secure an 
unbroken core of soil to a considerable depth, 
and, further, the sample which is taken by this 
method is too small for many lines of study. 

The writer with the assistance of M. W. 
Pullen, of the Engineering Division, Iowa 
State College, has devised a sampler by which 
he has largely overcome each of the objections 
referred to in the preceding paragraphs, and 
is enabled to take, in a comparatively short 
time, a core of soil, three inches in diameter 
and of any desired depth up to about fifteen 
inches, which possesses every physical char- 
acteristic of the soil in the field. This ap- 
paratus makes it possible for the operator to 
quickly and easily secure a large sample of 
soil for mechanical and chemical analyses. 
For this purpose it promises to prove more 
useful than some of the devices which are 
now employed. However, the new sampler is 
especially adapted for taking samples of soil 
for the determination of volume weight, 
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moisture content, water-holding capacity, 
permeability to water or air, capillary move- 
ment of water and other physical character- 
istics. The sampler has been tested in many 
different types of soil. No particular diffi- 
culty has been encountered except in coarse 
gravel and in heavy soils which were very 
wet. When the soil is in a condition favor- 
able for crop growth, a sample of soil three 
inches in diameter and ten or twelve inches 
in length may easily be secured by two opera- 
tors within six or eight minutes. A single 
operator finds it somewhat difficult to get a 
sample. However, an experienced man, by 
using a spade two or three times to remove 
tne soil from the sides of the machine, has 
secured samples without undue exertion. 

The total weight of the sampler, exclusive 
of the wooden frame, is twenty-six pounds and 
it may be transported from one point to 
another with little difficulty. 

During the past year a large number of 
laboratory determinations have been made 
with samples of soils which were taken with 
the new sampler. The data secured are for 
the most part very satisfactory and are of 
such a nature as to justify the conclusion that 
the sampler will prove of value whenever a 
study is made of the physical properties of 
soils. 

The new soil sampler is not complicated 
and may be made by any first-class mechanic 
in a well-equipped machine shop. The 
sampler consists of an outer cylinder of steel, 
fitted at the lower end with two sets of cutting 
teeth of tool steel; spiral grooves are milled 
on the outer side of this cylinder which serve 
to give increased cleaning capacity to the 
sampler. ) 

A steel cylinder, with an inside diameter 
of a little more than three inches and with a 
guide rod nineteen inches in length, fits 
snugly within the outer cylinder. This inner 
cylinder does not turn with the cylinder which 
carries the cutting teeth, but is held rigidly 
in place by a key. If this cylinder were to 
turn, the core of soil would be broken and 
would thus be rendered useless for a deter- 
mination of certain physical properties of the 
soil. A cylinder made of heavy galvanized 
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sand screen with eight meshes to the inch 
is placed inside of the inner steel cylinder. 
The sereen or wire cylinder should fit into 
position perfectly and there should be no open 
space between this cylinder and the inner steel 
cylinder. As the outer cylinder bores into the 
soil and separates a core of soil from the soil 
mass, the inner steel cylinder, carrying the 
wire cylinder is carried downward at a rate 
uniform with that of the outer cylinder and 
the core of soil is pushed with but little fric- 
tion and in an unbroken condition into the 
wire cylinder. When a sample of soil has 
been secured to the desired depth, the sampler 
is withdrawn and the wire cylinder which con- 
tains the core of soil is removed from the 
machine. When the soil sampler is in opera- 
tion, it is held rigidly in position by a wooden 
frame which is supported on four legs. 

In conclusion it may be said that the ad- 
vantages which the writer thinks should com- 
mend this new apparatus for taking soil 
samples and particularly those which are used 
for the determination of the physical char- 
acteristics of the soil, are the rapidity with 
which samples can be secured, and the un- 
changed physical condition of the core of soil. 

The claim is not made for this method that 
the samples duplicate closely when tests are 
made regarding the physical properties of a 
soil type. However, it is the opinion of the 
writer that the variations are due wholly to 
factors other than those connected with the 
operation of securing the samples of soil, and 
it is not probable that these factors can be 
eliminated. 

W. H. Stevenson 

Iowa STaTe COLLEGE, 

AMES, IOWA 


NOTE ON THE CRYSTAL FORM OF BENITOITE 


Or the thirty-two possible crystal classes 
deduced mathematically from the empirical 
law of rational indices by Hessel in 1832, 
three have no known representative up to the 
present time. They are the tetragonal bi- 
sphenoidal, trigonal bipyramidal and ditrig- 
onal bipyramidal classes. The writer be- 
lieves that the last-mentioned class, the ditri- 
gonal bipyramidal, has a representative in the 
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new gem mineral, benitoite (BaTiS,O,) re- 
cently described by Louderback.’ 

Several crystals of this interesting mineral] 
obtained through R. M. Wilke were examined 
and measured, with the following results. The 
dominant form is a trigonal bipyramid, which 
determines the habit. If this is taken as the 
positive unit form, 1011, the other forms 
(taking the axes of reference diagonal to the 
planes of symmetry as in tourmaline) are: 
0111 and 0112 trigonal bipyramids; 1010 and 
0110, trigonal prisms; and 0001, pinacoid. Of 
these 0111 is small, 0112, a narrow form 
truncating the polar edges of 1011 and only 
found on one or two crystals. Of the two 
prisms 1010 is invariably the more promi- 
nent, but 0110 measures a little more in the 
direction of the c-axis. The pinacoid 0001 is 
a small triangular face and on one crystal 
there were triangular markings parallel to its 
edges. 

Although the general form, Akil, ditrig- 
onal bipyramid, is absent, it is pretty certain 
that the crystals belong to the class mentioned 
as there is a horizontal plane of symmetry in 
addition to three vertical planes of symmetry 
and three axes of two-fold symmetry as well 
as a single axis of three-fold symmetry. 

Another possibility is that the crystals may 
belong to the trigonal bipyramidal class in 
which case the dominant form would be an 
hkil face, but limit forms are much more com- 
mon among crystals than general forms. It 
may also be urged that the crystals may be 
supplementary twins of the ditrigonal scalen- 
ohedral or of the ditrigonal pyramidal class, 
but as the prism faces show no grooves, 
nicks, striations or seam through the center, 
it seems reasonable to regard them as simple 
crystals. 

Sufficient angles were measured vo establish 
the forms as given above. The average of 
ten values for the angle (0001 /\ 1011) varying 
from 40° 0’ to 40° 22’, gave 40° 10’ as com- 
pared with Louderback’s value of 40° 14’. 

Austin F. Rogers 

STANFORD UNIVERSITY, CAL., 

September 19, 1908 

* Bull. Dept. Geol. Univ. Cal., Vol. 5, pp. 149- 

153, 1907. 





